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PREFACE. 


inpHE  Authors  tff  Unginat  Papers  and  Communicaiiom  in  the 
JL     prc^nt  Volume  are   Mrs*  Agnes   Ibbetson;  Luke   Howard, 
§sq, ;  Kicbard  Ln  worth,  Km;  F,  R.  S.  M.  H.  1.  A. ;  A.  Z  ; 

plr,  George  John  ^^  :  L- O.  C;  Mr.  Benjamin  Cook;  Mr. 
Hohu  Murray ;  A  Lover  of  the  IVfoclern  Analysis  ;  James  Clarke, 
%I.  D.  laie  Physician  lo  the  Nottingham  General  HospTtal;  George 
Peanon,  M,  D.  F.  R.  S.  &c. ;  Mathenriaticus ;  the  Right  Hon.  Lord 
r  "  r   Marcet,  M.  D.  F.  R.  S.  oneof  thePf  li 

It,..  i ;  A*  B.  C.;  J.  Phcenix;  Kcnjamin  Smid  i, 

■^p.  Mem.  oi  the  Am,  PiiiL  Soc.  &c.  •,  J,  0,  MaycOck,  M.  D. ; 
BBB  Davy,  B^fl. ;  and  a  Correspondent.        ^i  '       >    r 

i  Of  Foreign  Works,  M.  Henry;  M.  Klaprorh  ;  Mf.  J.  F:  Berafd; 
M.  Gay-Lussac;  M.  Giiv^ton-Morvea.u  ;  M. Thendnr  <or«; 

M,  Bucholz;  M»  HilJebrandt;  M.  ReuEH;  M.  V  ^  a;  ^LT 
Hul>erle  ;  M.  Marcel  de  Serres;  and  Dr.  France  Delaroche, 

And  (  Men>oirs  abrid^d  or  eTtracfed,   Mr.  J.  Afkn  * 

William  Crande,  Esq.  F.  R.  S. ;  Jarut-s  Parkinson,   Fsq. ; 

letn.  of  the  Geo).  Soc. ;  Mr.  WiUiam  Saliiibiirv;  WiUiain  Hyde 
ollaston,  M.  D.  Sec.  R.S;  Alexander    Marccr,  M,  D  F.  R.  H. 
c. ;    Mr.   Adam  Rcid;    Mr.  George   Spark;    Tlionjaa  Ancirew 
ht,  Esq.  F.  R  S.  kc;  Mr.  John  Mabcr,  F.  H*  S. ;  /\.  F^      '    ,s, 
;  Wiliiam   Fiiton,  M.  I).;   William   Charles  Wei:  l)^ 

S. ;  Mr.  Benjanirn  Cook;  Mr.  H.  B,  Wav;  SmithsonTenuantj, 
J&»q.  F.  R.  i5.  .^c. ;  and  W.  H.  Pepyg,  Esq.  F.  R.  8.  &c.  -7 

TliC  Eiifrravinf^«i  consi'it  of  1.  Delmeations  from  Nature  itliiiJ 
trnti^-e  nf  rlx  mm  of  Lxaves^  by  Mrs,  Aj^nes  IbbLi»ou.     2, 

Mr.  Allairs  M  nal  Dividing  Knofinc.     land  I.  ntliiHaMnri-i 

ffofti  Nature  of  dirtennit   Par^   of    Flowers,  ir 

\t-w..i,,,.i,.*,  K,  \^fj  Agnt!*  Ibbetson.  5.  Figure- to  ,...i^Mai*--.uiiie 
!  laUle^i,  dL-lmeatt'd  from  Nature,  by  Mrs.  Agnes 

iijoci^on.  0.  Appearances  rroiii  Sugar  in  the  Serinn  of  Blood,  by. 
W.  H.  Wollasion,  M.  I>.  Stc,  R.  S.  7.  A  Compensalinn  Pen- 
dulum, by  Mr,  Ad^n)  Reid.  8.  Mr.  G.  hpark^s  Noctuary,  or 
AppurriTus  for  indicaiiny^  t^w.  Hour  iti  the  J^ark  by  Mean*  of  a 
con.  .itch.     ^  and  lu.  Di:ii>ectioiis  of  AqttaOiC  and  Semi^' 

ju.,;  ..  1  .„;.ts,  delineated  from  Nature  by  Mi*^.  A.  Ibbetson*     ilr» 
puanitus  for  making  Gas  and  various  other  J'roduccft  froth  Pit-* 
ml,  by  Mr.  Ben.  Cook,     12.  Method  of  procuring  Turpeiuiue 
British  Firs,  by  Mr.   H.  B.  Way.     13.  Ap[>aratus  for  ex- 
nimals  to  a  heated  huuiid  Atmosphere,  by  Dr.  Francia 
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Ibhetson. 

Tp  Mr.  NICHOLSON. 
SIR» 

JL  O  prove  so  important  a  point,  as  that  all  plants  are 
goTemed  by  mechanical  means,  it  will  not  I  hope  ba 
thought  superfloona,  to  give  a  specimen  of  the  sort  of  me- 
chanism belonging  to  each  part  of  a  plant.  1  have  already 
shown  in  what  manner  the  mechanical  power  increases  pro* 
gressively  from  the  firs,  which  have  no  spiral  wire,  to  the 
sensittre  plant,  which  has  such  a  complicated  arrangement. 
I  have  also  shown  the  mechanical  ufe  of  the  gatherers  of  the 
leaves,  whether  one  or  two.  1  shall  in  the  present  letter  Sttbj«ct«ftka 
therefore  point  out  the  meaqs,  by  which  leaves  embracing  L^Mcr. 
the  stem  have  also  the  power  of  taming  and  changing 
their  pobitiou,  equalling  in  this  respect  those  which  I  de* 
scribed  io  my  last  letter :  I  shall  next  point  out  those  iteoif 
which  are  formed  like  joints,  and  which  may  be  said  wholly 
to  differ  io  mechanism  from  the  former,  turning  on  a  ball 
and  socket :  these  are  moat  of  the  galia,  arentriq^  tteU 
Vou  XXXL  No.  14K<^Aif.  181V        B  lari% 
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l&na?t  and  uUo  many  of  the  twining  pluuU  ;  I  ebnll  thea 
hhovf  tbe  manner  iu  whicli  inosl  leave*!  iiiat  nrii  nearly  sessile 
are  conducted*  and  what  §ort  of  ntutioti  they  posaeu, 
giving  as  an  example  the  cnca?  i  and  shall  iiniah  by  the 
frvideme  of  a  few  more  leaved,  to  prove,  that  there  are  hardly 
%iiy  without  bome  sort  of  mechaiiibni. 

'  To  begin  with  the  sp^eies  of  leaves,  which  embrace  tlie 
stem,  1  shall  produce  tis  mt  example  one  of  the  umbelli- 

This  plant  has  at 
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embracmg  the  f<ro"9  fibe  ;    the  smyrniuin  oluBatrmn 
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the  end  of  theleof  a  large  hood,  which  I  shall  call  the  pro« 
tector;  becabse  it  not  only  conlnicti  and  dilutes  like  a 
gatherer  (the  spiral  wire  rnnnmg  m  stripes  throug^h  it)  but 
serves  as  a  guard  to  the  buds  ;  which,  foninng  in  bunches, 
8t4iy  not  withm  the  bark,  as  the  bud:>  of  irie^i  till  fit  to  issue 
forth,  but  shoot,  like  all  annuals  and  hefbaceous  plants, 
directly  from  the  line  of  life  to  the  exterior  of  the  rind. 
Nature  seems  therefore  to  have  placed  this  sort  of  cover 
(see  PL  1»  tig.  }t  aa)  which  grows  with  its  growth,  and 
clings  close  to  it,  as  a  snccedaneum  forlhe  stem,  which  m 
trees  covers  and  conceals  the  hud  for  a  lon;^  time.  And  it 
can  scarcely  be  conceived  wluit  a.  perfect  protection  it  is 
from  the  fronts  of  spring,  as,  like  all  leaves,  it  has  on  each 
aide  that  impervious  skin  or  cuticle,  which  no  rain  or  cold 
w  in<l^  can  pierce,  and  no  moisture  pervades,  but  that  which 
passes  through  the  hairs  into  the  leaf,  and  that  which  evapo- 
ration j^ives  it,  Alout  of  the  pentandria  digynia  tribe  are 
formed  thus,  at  least  with  leaves  possessing  this  species  of^^ 
mechanisni.  It  may  easily  he  seen  how  much  tlie  spiralvj 
wire  is  rontractod  and  turn«,  since,  whether  optn  or  shut, 
the  protector  is  cotitinually  twisted  in  a  double  manner 
fontid  the  fitetn  ;  uor  does  ihejarge  bunch  of  flowers  leave 
its  close  diHwii  curtain,  till  jtist  before  the  corollas  open.* 
Heiii*^  unibellifcrou-j,  brgu  branches  of  flowers  shoot  at 
ciice  ;  as  soon  «fr  the  cover  is  withdrawn,  new  life  as  well  a$| 
lifjht  senms  to  begTven  to  the  plant  within,  which  is,  when 
fn-bt  opened,  gemrally  found  covered  with  a  white  powder, 
probably  the  result  of  eviiporation.  Of  this  I  shall  liereafter 
reniindfii  g^^  ^  farther  iiicoutit.  Bat  when  tlie  leaflets  in  this  plant 
'  increase  to  u  great  length  (which  tliey  tvill  often  do  to  ten 
.♦J   twelve  leaves  of  a  bide)  thgugh  they  iu  acme  measure 

reset 
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veseiDblc  the  ult.  thty  are  ^i-€i;ucd  by  a  very  different 

Sprx V      '         V    lUm  :  they  have  a  sweninjj;  down  each  side 

^ufli,  Uich  the  spiral  nire  ruus  inn  groove  (mtc 

fig-.  3,  6  6)  which  conefiponds  with  the  sort  of  knob  round 

ihich  the  wire  of  each  itnl  is  turned;  LOmmuuicating  ull 

»e  way  «rith  a  knot  and  pulley  till  it  reuches  the  protector 

il  r  r,li);*  J. 

The  caoniigrizient  of  the  galiu*  and  inottl  of  thobe  plutits,  Mecttwi^m 

sUtkAufwhicli  euUr^e  ynhtre  the  leaVes  tneett  14  con*  ^^^  ^^}^rt. 

'    in  »  curious   manner,    tnih   a  sort  of  inechanlam 

4  of  a  bail  and  ^ocktt.     No  part  of  a  plant   (the 

^»eed  excepted)   hiu   ^nen    me  i*o   qiuch  trouble  us  this  ; 

iog  fnnad  two  9orU  of  btilb  in  ve^tf table  Ufe^  and  con- 

Ird  the  two  together,  viz.  the   ball  and  excrescence  in 

^  and   the  ball  cuntiuuttily  found  appertidning  to  the 

lizMii  of  p1uiit».     I  have  at  last  lejrncd  to  dittting-uiih 

Oftho^eia  trees  1  tball  toon  give  a  description, 

\fhv  nn  on  the  subject  of  the  wood  in  plants; 

will  pe  many  hidden  secrets,  that  on^^ht  to  bt 

[exphuoed*  yoci  illuttrate  rnauy  thiuj^  thnt  inuy  have  ap- 

||iear«d  coQtnidiciory«     Respect iug  the  bHJI,  which  forms  a 

purtoflhe  mechanism   in   phinr^  each   sJteni  ha»  one,  ou 

f»1iirh  it  ttinift  like  the  knee  of  a  quadruped:  but,  tosee  tht- 

ball,  llie  plsiut  must  be  takeu  at  a  very  eurly  age,  for  it  is 

thcl&rsl  part  that  decay*,  and  in  the  phaseuhu  vulgaris  I  hav«? 

r"  before  the  flower  disappenred  ;  atid    '    ^       - 

or  six  stetUd  luru  m  one  collected  set 

[Wbeii  old  they  vUtfen.  uttd  a  sort  of  uiHtler  tilis  up  liu. 
inatcrtio«  of  the  ^ockctif.  They  theo  become  imtoovaliU  , 
►ut  Ufforc  lhl»,  if  you  roove  llie  atem,  you  luuv  »ee  them 
luru,  but  cannot  torn  them  yourself  without  brf' 
^jpind  wire.  S^  tig.  3,  nnd  a  atction  at  lij^.  4.  ^1  f 
iOCii  will  at  leitst  di scorer  the  manner  in  which  the  spiral 
%:  ■  •  !  "  ball  to  ftnother,  coramanlcalin^ 

I  ^  }t«  power  from  item  to  %tein. 

t  oiust  ikow  carvect  u  mistuke  1  before  made  in  f^uyit^, 
tbal  thept  «ras  iio  apira'  aire  in  the  eri(.iE«     It  is  so  diwiuu*  The  cries,, 
live,  abd  H«  to  loir  in  the  groove,  that  I  overlooked  it.  J'^^'J^^.J 
*be  leaf  es  of  the  heaths,  tbou^h  very  »essjle,  still  jL'osses? 
\oU9tk  to  mod  from  the  plant.    Sct^p5f  cc.    They  af 
B  i  pUaea 
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pluced  so  much  in  U>e  inntiner  of  the  fir  Icuves,  tliat  1  was 
dftieived  by  it.     liutin  the  tirs  the  rtnd  untl  burk  ure  all 


teui 


t(rt.*«  ouly,  whereas  in  the  ericae  the  Itsuvrs  uru 
detttched,  oor  ore  they  rjuite  sessile,  i*s  uitiy  l*c  seen  ot 
ti^.  5,dd*  I  bhull  DOW  show  the  munner  in  which  Alinoft 
all  U'ttves  that  arc  eviTgretn,  uiid  have  a  sltiaiug  turface^ 
are  rorm€d  i<\  their  pedur>cle,  having  but  one  ^jatht-rer, 
wk'hich  embraces  the  whole  leugth  of  the  leaf  btalk*  The 
vippcr  part  alone  puckefs,  a»  the  motion  rt quires  only  ibis 
part  to  hv  g^ithcrcd  up,  when  tl»e  Uaf  i^to  be  raised  close  to 
the' stem  ;  or  itreiched  out,  when  It  h  to  fall  back*.  See 
6g-  7*  wlitTf  c  j»the  back  and  /  h  the  fiont. 

I  have  already  said,  that  aloHi^tall  leaves  of  trees  have 

»v?"^k!1^*^"  one  or  two  gotlicrers ;  if  only  oue,  it  is  that  adjoining  th§ 

stetHf  as  it  in  tJmt  in  which  the  budsi  of  butii  sorts  are  cou> 


budwt 
"m  ihc 
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tamed;  nothing  \^  txiorc  eany  than   to  know   the  leaf  from    fl 
the  flower  bud,  v^en  before  they  leave  the  sttiilk  ;  the  leaf  ™ 
bud  IS  so  p^tiuliur  in  its  appearance,  it  is  im possible  to  mii- 
takeit;  it  is   composfd   uf  n  quantity  of  hair^,  or    vessels^   ^i 
which  are  already  beginning  to  weave  the  leaf.     It  ta  more  H 
than   four  times  the  size  of  the  flower  bud,  and  in  trees 
generally  of  u  britfht  brown  colour,  very  shining:  and  beauti- 
ful. Set  fijf.  t),  g- g.     I  hardly  know  a  subject   more  worth 
studying  in  the  solar  microscope  lAait  ihu,  if  taken  progres- 
sively from  its  first  bt^ginniD)^  to  its   leaving  the  stalk  as  a 
bud,  for  it  is  in  llus  early  slate  it  show^v  the  whole  process  of 
weavin*^f  the  leaf,  Oii  it  protrudes  not  i'rom  the  stalk  till  the 
form  is    complete,     Thouf^h    Liuneus  admired  tnuch   the 
manner  of  presmng  and  folding  the  leaf^  he  was  totally  igno- 
mnt  of  its  benutifnl   rommencement.     I   have    gifen  the 
lower  gatherer  of  the  tilia,  tig.  C.     It  is  very  curious  to  see, 
when  the  flower  buds  are  many  in  number,  (fig,  6|  h  A  J  how 
the  wnod  vessels  and  sfjiral  wire  wiil  meander  round  them, 
that  they  may  not  injure  by  parsing  over  them  ;  for  if,  while 
resting  on  the  buds,   they  were  sudilenly  contrueitd^  they 
would  proliahly  divide,  and    thus  destroy  thtm.     1  think  I 
have  now  shown  the  mechani^im  of  most  leaveii,  my  next       , 
trtter  will  gife  the  tnechaoical  mauR^ement  of  flowers*  ^ 

I  uii\j  Sir^  your  obliged  hervant.  " 

AGNES  IBBETSON, 
It 


It. 

i/f    til   a    Malhrmnticai    Dinduig    Engine :    ifjf 
J,   Allan,  of  HU wit's  Huiidiugt^  tetter  Lttne^. 

iPK  lesive  to  fieciil  to  yau«  herrwitht  fnr  the  inspection  of  frnproTementJ 
th«  Society  of  Arts  i^cc,  a  modtil  of  my  improvt-incnt  on  the  11*^ *i ^fyi,i^JJ**l 
maibcaiutical  duidiiig  engine,  which  I  h»ve  lately  nia<le»  ftn^ine 
contmoin^  thtil  part  which  dlfierg  in  principle  from  thase 
niaiJe  by  the  |ut«  Mr.  U]t!ii>(Jeu  and  oth«ri ;  thedriH\ui^j 
or  en|>TBnrig!f  of  which  ure,  I  stippo&c,  in  rhc  Sc>ciety'd  poA- 
jtetsioo*  1  thertrforc  am  of  opiuioQ  the  Society  will  ihiok> 
IJtat  the  uoodeu  whetl  1  bttve  bi'iit,  with  the  movable  rin;; 
oa  it*  edge^  will  bi^  stifiicteot  to  detnorntrute  its  good  efJect 
in  corrcctiog  the  t^^eth  or  ruck  where  the  fterew  nctc.  Vou 
tiUI  plcifte  to  observe,  that  it  is  cut  by  n  tcrew  eutteft  and 
it  111  required  to  ^o  inauy  limc-B  round  the  engine  before  the 
taeth  art;  fialt.  To  eWfct  thk»,  1  reversed  the  movable  riii|^ 
pot  lesf  than  tirenty  time^t  ^  thet  I  have  nut  the  leiut 
doQUt  oftite  one  ring  hiiviii|^  corrected  the  other  to  u  degree 
of  perfection*  which  had  itut  hitherto  been  obtained  iu 
engiiiiM* 

Thi»  sample,  easy,  ond  correct  way  of  making  en^ine«» 
may  be  applied  with  xreat  advantage  to  circular  instruments, 
for  iKe  purposes  wf  a^tronainy  nnd  land  surveying.  If  the 
So'  rne  the  buuoor  to  appoint  a  Committee  to 

v>e>  ^.  '      ^^*fM,  X  will  demouatrate  its  efftcts, 

1  am,  Sir, 
Your  Tery  humbie  servant* 

JAMES  ALLAN. 
Ptvider  of  MfttUcmiitieBl  lii5Uuroent. 
SfK  IS,  Bkmii*9  Bmldiiig$%  Fetter  Lane, 
Not.  20,  1809» 

ir.   AUtaCt    Dftcrifttiou    qf  hit  Mathematical    Dhiding 
JSnginff  and  his  Method  of  forming  it. 

My  ettftnc  ii  ofbelmetal,  thirty  inchea  in  diameter,     Txiiecfigine 
turbM  a  bfaae  ring  abool  three  eixteentha  of  an  inch  thick,  ^«i«t^e<i. 

♦  Ta&i.fir  the  Soc  cf  Aft»*c.,  *al  XXVIII,  p.  179,    Th«  gold 
mr^  wai  «Olcil  to  Mr.  Aibo  fm  tl;u  ;i?a>roiement. 

snd 
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and  fitted  in  on  Ihe  underside  of  tbe  above  bel metal  whecli 
which  I  road <•  fast  by  tv^cnly  four  rivets:  I  Ihen  fixed  in 
the  aiiisp  and  lijrnf4  the  vhee]  and  ting  together  mi  lH6 
Inthe,  as  near  as  possible  to  the  rtniuired  &liape  on  its  own 
aiis.  Thii*  teii^dorir,  and  huvin^  mounted  it  on  its  own 
BtBiid,  where  it  noiv  acts,  I  fixed  a  toot,  \tith  an  adjustment 
to  turn  the  ed^e  of  th<^  belmetal  wh^el  where  the  uppermost 
or  tnorable  ring  of  the  same  thickness  us  the  other  is  filted 
on  ;  for  iflhe  circle,  where  the  movable  ring  fit*  the  belmetal, 
IB  not  tunird  hb  true  as  po!»&ible»  (which  cannot  be  clone 
properly  by  any  oilier  meaoh  than  by  a  fixed  tool)  the  raovn- 
ble'ring  will  not  reverse  correctly.  When  thj»  was  done,  I 
fitted  on  themoviible  riiii;.  I  then  divided  ihe  lower  under 
Ting  inlo  tutaty  four  psirts,  for  the  screws  which  keep  the 
fiD^K  together.  1  also  divided  it  into  four  partt  for  the 
tttfady  pins  ;  ifjc  boles  of  which  1  mnde  by  an  uprfgbt  drill 
fixtdand  ;*dju^led  for  tin.'  purpose-,  |  then  cut  two  opposite 
divisions,  in  order  to  reverse  the  npptimoht  ring  correctly, 
which  were  my  guide  in  broaching  for  niy  steady  pins,  and 
which  1  did  with  a  broach  to  a  stop  fixed  on  it.  In  broach* 
ing  I  rcver»t'd  the  movable  rin«^  muny  tiaies,  takiDg 
care  al  the  siime  time  that  my  0]v,*osite  divisions  were 
correct, 

My  first  nJru  was  to  luive  two  wiieels  or  circles,  acting  on 
the  same  centre,  so  as  to  cooBtitnte  a  double  edge,  to  aHbrd 
mean  opportunity  to  reverse  in  the  act  of  cutlinjr  the  rack 
or  teeth;  but  I  thoui'ht  the  method  in  which  1  have  done 
it  would  with  care  be  equally  correct.  Either  of  the  mc* 
thods  come  to  the  «anie  [)oint,  and  I  preferred  the  way 
I  Im vet m ployed,  iliinking  it  the  least  expensive.  By  this 
Helf-corrccting  method,  InstrnmenlB  may  be  made  for  astro- 
nomical purposes,  racked  and  divided  on  ibi^ir  own  centre, 
and  tf  carefully  done  would  border  on  perfection  itself,  cqp- 
eequonlly  t  consider  it  to  be  the  grentest  improvement  ever 
nvodc  in  the  art  of  dividing,  1  cnlt  it  self^corre^ting;,  because 
i?vcr)  time  it  is  reversed  in  cutting  ibe  teetbt  the  screw  has  a 
fiesh  opportunity  to  correct  errouis  insensible  to  the  eye. 

J  have  well  considered  the  subject,  and  think,  that  a  circl** 
«»f  twelve  inches  diameter,  made  on  this  principle,  wonid 
measure  angles  c^ially,  if  not  more  accuraielyj  than  astro- 

nomipiil 
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nomical  iostmments  divided  by  engines,  or  by  any  other - 
methods  hitherto  ased  by  instraments  of  any  Mze.  It  is* 
thereibre,  my  opinion,  that  the  supposed  necessity  of  making 
very  large  circle?,  for  the  sake  of  obtaining  correct  dirisionSy 
will  be  done  awuy. 

JAMES  ALLAN. 

Certificates. 

After  a  close  consideration  of  Mr.  Allan's  improvement  Certificates  of  , 
in  dividing  enginesi,  (1  mean  his  mode  of  racking  the  teeth  ^^^^  *'^ 
only)  when  combined  with  the  methods  at  this^ime  known  improvemcnu 
and  practised,  I  look  upon  it  as  an  important  discovery ; 
it  is  a  plan,  that  in  my  opinion  will  admit  of  a  great  degree 
ofaccoracy*  approaching  nearly  to  perfection  itself,  parti- 
cularly in  circles  of  small  radius,  but  not  quite  so  applicabi*^ 
in  large  machines  for  the  purpose  of  dividing. 

JOHN  STANCLljEFE. 
JJttle^Mary^e-Bane  Street,  Dec.  15,  I8O9.  \\ 

SIR,  •  i 

The  method  you  have  taken  to  produce  a  perfect  equal 
racking,  for  the  constructing  an  accurate  dividing  engine,  * 
is  the  greatest  advance  toward  perfection  that  has  been  com- 
municated to  the  public  within  my  knowledge;  and  I 
believe  it  to  be  a  method  never  before  practised  in  this 
country.  It  is  applicable  to  the  construction  of  machines 
of  any  dimensions,  that  mathematical  or  nautical  instru« 
mentt  can  be  graduated  by. 

It  is  my  belief,  that  the  greater  number  of  the  machines  Machines  now. 
now  in  use  are  far  short  of  the  perfection  they  are  reputed  t©  ^  "**  ^^^ 

,  "^  "^  "  perfect  tliaa 

have.  I  am,  Sir,  supposed. 

Your  humble  servant, 

M.  BERGE, 
PiccadiUjft  Jtm.  8,  1810. 
Mr.  J*  Allan. 

Rtftrenee  to  the  Drawing  of  Mr.  Alian*s  improvement  on  the 
Dividing  Engme  ofRamsden^  PL  II. 

The  dividing  engine  invented^  by  Mr.  Jesse  Ramsden,  Nature  of  the 
and  for  which  he  received  the  reward  of  the  Board  of  Lon-  »»P«>'«nient. 
ptode,  in  the  year  17759  if  miautely  explained  in  a  quarto 

pamphlet. 


MATBIEMITICAL  OIVimKO  ENGIlfE. 


pMaphteC,    piiblished   by  order   of  the  Com  m  is  sinners  af 
L<itigittidc ;  alio,   in  the  article  nr^in^*  in  Dr,  Re4.V»  New 
Cyclopedia,  &$  well  gt  tome  other  Nvork'iora  sidtilor  nature; 
it  therefore  becooits  uQiiecrtiiiary  for  the  Society  to  give  any 
more  of  Mr.  Allun's  fu^itie  in  their  dru^ings  than  is  expla- 
natory of  the   improvement,  the  eni^ine   being  used  in  the 
nBatoe  manner  as  Rum&dea*s ;  this  part  is  the  great  circlet 
upon  which  the  arch  to  be  divided  h  placed,  and  the  circle 
turned   about  a  determinate  quantity  at   each  division,  by 
uieanb  of  a  «crew«   the  threads  of  which  en ura^e  fine  teetht 
cut  around  the  periphery  of  the  ci«cle.     The  im|)rovemeot 
by  Mr,  Allan  conaijti  in  the  method  of  cutttng  or  racking 
these  tceih,  to  ensure  their  being  perfectly  of  equal  feize,  iu 
all  parts  of  the  circle* 
D«Mn>tion  of     The  plan,  fijj,  1,  inp  late  II,  represent!  the  upper  surface 
tlie  jjhte.        of  abelmetal  circle  mounted  upon  an  axis.  A,  fijt.  9,  ftDcl 
ita  surj^ee  made  truly  plane,  and  perpendicular  to  the  axin  ; 
the  h^;tioii  shows   the  figure  of  the  nxis,  and   the  central 
ring  B,  to  give  the  greatest  Mtrcnpih  to  the  circle;  C  ii  & 
section  of  a  portion  of  the  fruine  of  the  euji^ine ;  and  O  « 
■ocket  into  winch  the  axi»  A  h  fitted  ;  the  circumference  of 
the  larj^e  circle  \%  turned  to  such  a  6j<ure  «^  to  receive  a  ring 
of  bra&if,  ai  ti^«  3,  which  i«  united  firmly  to  it  hy  a  number 
of  pins*  one  of  which  in  shown  in  the  figure.    Upon  this  ring 
1 9ecoDd,  b^  ii  placed,  the  two  making  the  i;ime thick nesfi as  the 
eircle.  The  in»ide  of  the  rin^  b^  and  the  ouTbide  of  the  bel* 
metal  circle,  are  titted  to  each  other  with  the  utmost  acciara€y« 
«nd  great  care  taken  to  turn  the  said  fitting  truly  concentric 
tpith  the  axitt  of  the  circle  ;  the  brass  rings  a  and  b  are  held 
Ipgelher  by  twenty  four  screws,  as  shown  in  the  plan  j  and 
II  groove,  corre»jK>oding  to  the  curvature  of  the  screw  which 
looves  the  circle,  is  turned  in  the  outside  of  the  two ;  in  thtt 
ftate  the  rackinj^  of  the  teeth   is  performed  by  a  ccrcw 
similar  to  that  afterward  u^ed  to  turn  the  circle  to  ila  divi* 
lioni,  but  notched  across  the  threads,  so  that  it  cuts  like  a 
saw,  when  pre»sed  against  the  circle  and  turned  round,  and 
f emovcs  the  metal  from  the  spaceii  between  the  teeth,  which 
tre  by  this  means  fortned  around  the  edge  of  the  circk; ; 
when  ihi!)  htm  been  performed  all  round,  two  fine  Uiiei  are 
^WD  ucn^si  the  brtst  ond  belmeUl  circlesj  diametriciilly 

opposite 


« 


* 


I 


wjktm  or  9W0Q9  %n  rowDimmo. 

icb  other  ;  iht  twenty  four  screws  are  ihtn  iritl 
dcaviit  ami  the  upper  bfus^  vu\g  taroed  exactly  halfrourx 
which  ii  detenaiotfd  by  the  lines  before  meiitionec! ;  Hnd 
cfattinaun  the  teeth  of  the  circle  arc  diviUed  into  two  thici 
liffi>Ci|>  mad  Mug  pat  logeth<;r  n^ulu  to  opposite  dircctiof 
[if  aoy  error  aroxe  in  ntckvng  the  teeth,  it  would  be  fthoi 
by  the  upper  and  lower  halves  of  the  teeth  not  coinciditi( 
when  revrrved,  and  by  rucking  them  while  reversed  th< 
fcrev  ^€iild  cyt  auay  the  inequulities*  and  m»ke  nil  t\u 
teeth  of  the  fame  size  and  distunce  from   each  other  ;  thii^ 
rcirer«uig  the  teeth  is  performed  vevcral  times^  till  the  teeth 
mm  6r9Vgbr  Co  a  pa^ect  equality  iu  all  puiU  of  tlM  circle  ; 
lour  ttauijr  pio^  a^re  a<ccurntely  fitted  into  the  two  rings  to 
liotd  tkcia  together  id  any  of  the  positions  in  which  they  have 
ibecB  nefced  together,  and  it  is  upon  theitc  tlie  depend^^nce 
placed  fvr  tbc  coincidence  of  the  teeth^  the  twenty  four 
being  merely  to  hold  them  fait  together*  and  fitted 
tooaely  in  their  holes»  thut  ihey  rauy  not  btraiu  the 
ateady  pina* 
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JIL 

iffpafiotif  oil  th€  hVasfe,  that   Pu/cerizarion  occasiom  in 
$mh$t4mcti :     Ay   Mr*    IteMRT,     Chhr  of  the    central 


HE  School  of  PhatiDBcy  being  contuUed  by  count  de  inquiry  int» 
ae»  miaiiirt  dirfcleur  de  V administration  de  la  guerre^  *^'"  "*■***'  "^ 
Og  the  wa»te«  that  certain  mineral,  vegetable,  and  Krcfv'h 
flibstancea«  employed   as  medicines,  experience  on  tJoTcmment* 
g  powdered,  appointed  two  of  its  members,  to  examine 
larly  into  a  subject  so  iiitereBtiu^  in  pharmacy,  and 
mtkt «  ff^port  on  it. 

pf  iht  CommiiiH  to  thf  Mtmbrrs  of  the  School  of 
Pharmacy* 

Voo  bate  appointed  two  of  your  membert^  to  make  a  re* 

•  Aon,  UcCbiia*  tol,  LXXV,  ^  d2«. 

port 


ANeitTtT   ILtOYi  MX  06AJL4II. 


^         The  Bifttal, 


Jl 

1 


» 


Harti,    He  was  represented  as  an  old  man,   with  a  kw^ 
Ward  and   hideous  coantenance,  stauOin^  barefoot  on   a 
fish  rough  with  !icale6   aud   tpine^j^  hoMing  a  \«he«rt  in  his 
Itfft  hand,  and  a  basket  filled  with  flowers  and  froit  iu  htfjj 
right. 

On  this  altar  the  first-born  of  mothen  was  sacfifioed  t^ 
him,  as  to  Moloch* 

Tht   abolition    of  the'  pagan    worship  hy  Charlernagn 
overturned  this  idol,   but  hin  altar  was  reserved  for  the  ut 
of  the  Chrifktian  church. 
iWbijfabo*      The  critical  hibtory  of  Germany  does   not  acknowledge 
any  god  Krodo,  but  takes  the  whole  for  a  fable  invented  bj^ 
IhemotikA  of  the  middle  age. 

Ilowenrlhis  ra<»y  be,  the  altar  appenrs  to  have  teen  ui 
for  buriiii)^  animals  to  some  deify. 

The  t^hupe  of  the  attar  ifi  a  hollow  para1lelopipedon»  three 
feet  three  iuciiea  long^*  two  feet  aud  a  half  wide,  and  two 
feet  seven  inches  high.  It  stands  on  four  feet^  supported 
by  little  men  of  hideous  aspect.  It  is  covered  with  a  slab 
of  white  marble. 

The  metal  of  this  iiltar  is  of  m  brass  yelluw  eolour,  a 
hackly  fracture^  and  easily  polished*     Its  specific  gravity  is 
8'7f>7. 
Anijstf  of  It.      On  200  grain*  of  it  nitric  acid  was  poured,  which  dissolved 
it  completely,  without  the  aBsistonce  of  heat. 

The  solution  was  divided  into  two  part«.  Into  one  of 
!hese  was  dropped  a  solution  of  sulphate  of  soda*  The 
precipitate,  i«heo  well  washed  aud  calcined,  presented 
IS't^S  gn  of  sulphate  of  lead^  answering  to  13  grt  of  me* 
taltic  lead. 

The  supernatant  liquid  was  mixed  with  200  grs  of  sul- 
phnric  acid,  and  evaporated  to  dryness.  The  mass  was 
rcdMhOlved,  and  iron  addcS,  which  precipitated  69  graina 
of  copper. 

The  other  half  of  the  solution  was  mixed   with  five  parts 
of  distilled  Titifgur,  and  the  mixture  poured  on  a  thin  plate       ' 
of  hammered  leadjn  a  shallow  dish.  ^M 

After  a  few  days,  and  by  the  assistance  of  heat,  the 
copper  was  precipitated.    The  liquor  being  filtered  off,   the 

lend' 


AVCIBHT  ALLOTS  1«  «OILA««  1$ 

le«d  wit  throwQ  fdcTvo  by  tulphate  of  soda.  The  snper- 
nmtant  liquid  was  then  precipitated  by  carbonate  of  soda : 
mod  the  carbonate  of  cine,  welt  washed  and  calcined,  left 
f9*85  gra  of  oxide  of  »nc,  ansi^eriiig  to  16  grs  of  metallic 
sine. 

The  alloy  of  the  altar  therefore  consists  of 

Copper   69 

Zinc        18 

Lead       # 13 

100* 

Anm!j^s  of  ike  a/iSo|f  qf  ike  imperial  seat. 

In  th^  church  of  Ooslar  there  is  an  arm  chair,  called  the  The  N|cr- 
kmteriiM.  "'^\ 

The  coUnr  of  the  metal  is  a  pale  coppeir'rcd :  its  fractttrc 
is  poroas:  its  spec.  grav.  is  8*087- 

SOO  grains  of  the  alloy  were  treated  with  nitric  acid.  A^oal^^scr  IL 
13*85  grs  of  Qscide  of  tin  were  left.     From  the  decanted 
liquor   sulphate  of  soda  threw  down  7*5  grs  of  sulphate 
^  lead.    FroflS  the  remaining  liquid,  after  the  addition 
of  sulphuric  acid  ia  exccH,  iron  separated  186  grs  of  cop-  < 

per. 

This  therefore  is  composed  of 

Copper    92*5 

Tin  5 

Lead       -^ 2-{j 

100. 


Analysis  of  a  large  chandelier* 
900  grs  were  treated  by  nitric  acid,  and  the  solutioa  di-  Anatysii  of  an 
irided  into  two  parts.  SlT 

In  one  of  these  sulphate  of  soda  occasioned  no  precipi- 
tate: bat  iron  separated  from  it  84  grs  of  copper. 

The  other  half  was  treated  as  in  the  first  analy^s,  and  as 
much  oxide  of  zinc  was  obtained,  as  answered  to  I6  grs  of 
the  metal. 

Consequently 


^ECirrABT.r  WAX  FROM  BHiXTT,. 
Conaei|uenltf  this  alloy  consists  of 

Copiit     , §4 


Zioc 
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An  Account  of  a  Vegetable  Wax  from  'Brazih    Uy  Wit  LI  kU^ 


Tree  whence 


Vepcuhrc  «:.x  ^*^c.  I.    X  HE  vegetable  wax,  described  in  lbi»  papet^ 

froBi  itte«,i.      nrne' given  to  th<:  pre-i^ident  by  Lor<l  Grtavtlle,  with  a  wish, 

on  the  purl  of  his  Lordbhl))*    that   its  properties  should 

ii2ve«ti^utedt   in  the  hope  that  it  might  prove  a  useful  sti 

Mitute  for  bees  wux,    and   constitute*   in  due  lime,  a  new 

article  of  commerce  between  the  Brazils  and  th if;  country. 

It  was  trausmitted  to  lord  Grenville  from  Kio  de  Junei 

itbobiAiDcd.    by  the  comte  dr  GaU'eai),   as  a  neiv  article   Ulely  broogf 

to  llittt  city,  from  the  imrthernroost  parts  of  the  Brazilia 

dominione,  the  capitcneiis  of  Rjo  Grande  find  Seara,'  \tef 

tween  theUittitndes  uf  three  and  »even  degrees  north  :   it 

siiid  to  be  the  production  of  a  tree  of  slow  growth,  called 

by  the  natives  carnauba^  which  aUo  produces  a  gum  used  aa 

food  for  lut'iij  and  tinother  substauce  empli"  f^J  tor  fattening 

poultry. 

When  the  cowte  wrote  to  Lord  Grenville  in  July  last, 
orderi  had  been  *enl  lo  the  governom  of  the  district*  where 
it  grows,  requiring;  them  to  report  more  particularly  on  the 
nutun-and  quaJitlfHof  thisi  interesting  tree;  we  may  there- 
fore hope,  that  information  will  soon  be  oblsiined,  whether 
the  article  can  be  procured  in  abundance,  and  at  a  reaK»n- 
oblc  pricei  in  whicfi  out:  it  will  become  u  valuable  additioa 
to  the  comforts  of  inuukind»  by  reducing  the  price  and  im- 
proving^ thcr^ualiiy  of  cnndk-s,  flauibeiiux,  &r. 

The  article!  iu  the  6tate  in  which  it  wae  eeut«  restemblejr 
much  that  de»ctibed   by    IJuioboldl»    as  the  produce  of 


I 


•  rhil  Tfaos.fof  l8lt,  p.  26a* 


the 


I 


TBOBlllBtB  VAX  FEOM  BJIAZIU  l^, 

tke  cetozylon  aDdicola^^  but  it  it  not  likely  to  be  thecoU  of  H«m* 
same,  as  Humboldt*8  wax  is  collected  from  a  stately  palm  ^^^ 
tree»  which  grows  on  the  high  mountains,  from  90O  to 
1450  toises  above  the  level  of  the  sea,  and  on  the  edge  of 
the  tegioQS  of  perpetual  snow.  On  the  other  hand,  the 
Braxilian  plant  is  described  as  a  slow  growing  tree,  but 
not  at  a  large  one,  and  there  are  no  hign  mountains  delineated 
in  the  moil  accurate  and  recent  maps  of  the  capitenf-aa 
where  it  is  found.  But  a  more  decisive  argument  against 
their  identity  is  the  analysis  of  Vauqnelin,  published  by 
Humboldt,  which  shows,  that  the  produce  of  the  ceroxylon 
consists  of  two  thirds  retin  and  only  one  third  wax ;  bat  the 
Brazilian  article  is  entirely  wax,  and  affords  not  the  smallest 
traceof  resin*  The  Brazilian  plant,  howeHr,  was  not  entirely 
UDkiiowD  to  Humboldt,  for  it  appears  from  his  book,  that  Mr. 
Correa  had  informed  him,  that  a  palm,  called  cmmauba 
by  the  natives  of  Brazil,  produced  wax  from  its  leaves. 

Sbct*  11*  1.  The  wax,  in  its  rough  state,  is  in  the  form  of  a  Th«  wtz  de- 
coaise  pale  gray  powder,  soft  to  the  touch,  and  mixed  with  '^^'^ 
Tarions  impurities,  contitting  chiefly  of  fibres  of  the  bark  of 
the»tree,  which,  when  separated  by  a  sieve,  amount  to 
about  40  per  cent. 

It  bat  an  agreeable  odour,  somewhat  resembling  new  hay, 
bot  scarcely  any  taste. 

At  406*  Fahrenheit  it  enters  into  perfect  fusion,  and  in 
this  state  it  may  be  farther  purified,  by  passing  it  through 
fine  linen.  By  this  process,  it  acquires  a  dirty  green  colour, 
and  its  peculiar  smell  becomes  more  evident.  When  cold, 
it  is  moderately  hard  and  brittle.  Its  specific  gravity  is 
♦•980. 

2.  Water  exerts  no  action  on  the  wax,  unless  boiled  with  Insoluble  uL 
it  for  some  hours ;  it  then  acquires  a  slight  brown  tinge,  and         ' 

the  peculiar  odour  of  the  wax. 

3.  Alcohol  does  not  dissolve  any 'portion  of^the  wax,  un*  &n<l  in  alcabol 
less  heat  be  applied.  ^^-^^^^  ^^^ 

Two  fluid  ounces  of  boiling  alcohol,  spec.  grav.  0*826, 
disaoive  about  ten  grains  of  the  wax,  of  which  eight  grains 
are  deposited  as  the  solution  cools,  and  the  remaining  two 

*  Plantec  equinocUoIes,  p,  3. 

grains 
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VEQCTABLE  WAX  FAOM   BftAXILi 


wsicr* 


LiUTc  soluble 
ia  ether. 


Vtfy  foluble 
lb  oil* 


The  com. 


alcohol. 


grtttns  maybe  afterurard  precipitated  by  the  addition  of 
OTinny  be  obtained  unaltered  by  evaporating  the  alcohol. 
The  solution  of  the  wat  in  atcohoi  has  a«ltghtly^rceutinge, 
4.  Sulphuric  ether,  spec*  gmv.  0*7563,  dissolves  a  very 
minute  portion  of  the  wax,  ut  the  tempera' urr  of  60*, 

Two  fluid  ouDcedof  boiling  «ulphuric«ther  di^solv*  thirty 
grains  of  the  wux,  of  which  twenty^six  j^riiint  are  deposited 
by  cooling  the  solulton,  and  the  reniaining  four  grains  may 
be  obtained  by  uUowing  the*  ether  to  e^'aporate  Kpontaneuu&ly. 
5>  The  fixed  oils  very  readily  dissolve  the  wax  at  the  tern* 
perature  of  boiling  water,  and  foi  oi  with  it  compounds  of  an 
intermediate  consistence,  very  analogous  to  those  i^hich  are 
obtained  with  common  beeswax. 

In  exuroinini^  some  combinations  which  I  had  made  of  the 
i>oaDd  •oiublc  vegetable  wax  with  olive  oil,  I  was  surprised  to  find  them  per- 
fectly soluble  in  ether,  and  sparingly  solubteio  boiling  alcohoL 
At  it  is  commonly  stated,  that  the  fixed  oils  are  initoluble 
in  ether  and  in  alcohol,  I  was  led  to  attribute  the  solution  of 
the  oily  in  these  instancew,  to  itK  being  combined  with  the 
wax  ;  but  subsequent  experiments*  of  which  1  shall  state  the 
general  results,  have  shown  me,  that  these  opinions  are 
erroneous* 

Four  fluid  ounces  of  sulphuric  ether,  ipec.  grav.  0*76<59, 
dissolve  a  fluid  ounce  and  a  quarter  of  the  expressed  oil  of 
almonds;  of  olive  oil,  the  s^ime  quantity  of  the  ether  dis- 
solves a  fluid  ounce  and  a  half;  of  linseed  oil,  two  fluid 
ounces  and  a  half;  and  castor  oil  is  soluble  in  any  propor^ 
tion  in  sulphuric  ether  of  the  above  specific  gravity. 

The  expressed  oils  of  almonda  and  of  olives  are  very  tpft> 
riogly  j^lubie  in  alcohol,  spec.  grav.  O*8'20.  i 

Liutecdoil  is  more  soluble  than  the  two  former.     F'our^ 
fluid  ounces  of  alcohol,  spec.  grav.  0*820,  dissolve  nearly 
one  fluid  dmchm. 

Castor  oil  is  perfectly  soluble  in  every  proportion  in  alco- 
hol, spec  grav.  0*820.  In  alcohol  of  n  higher  specitic  gra- 
vity, us  0*840,  it  is  very  spuriiigly  folubU*** 


Fisced  oils 
ynlubU  in 
•ther, 


tfarinfly 

111  ftlcohol. 


CftEtOf  oil 

rom|*l(!t«ly 
solnblfl  Iq 
■Icohot. 


AdwlrcratloTi 


•  TUc  iolubtlitf  of  casior  oit  in  alcoHoJi  iroa  mentioTied  to  me  som 
monthi  »eoby  Dr.  Woliaston,  who  4l^o  informed  me,  tliat  it  bad  on  thi 
Account  been  emjjIojrcU  to  aduU^rrale  certain  e^ffentlj  otU  of  hi^  val 
•c.ptr'ilty  tbe  oil  of  clotra. 


I 
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Tfi«8TABLB  WAX  FROM  BlUZIL*  |^ 

At  tome  of  the  difficultly  soluble  resioB  ai%  more  easil}*  Effect  of  cim. 
4i&bolved  Id  alcobol*  to  which  a  small  proportioa  of  camphor  P*^^'* 
has  beea  added »  1  endeavoured  to  ascertain ,  whether  the 
fixed  oils  were  rendf  red  more  soluble  by  the  same  mean^^ 
but  fouad,  that  thi»  was  not  the  case,  excepting  with  re«rard 
to  castor  oil*  which,  although  very  sparingly  dissolved  by 
alcohol  of  a  spec.  grav.  above  0*840%  becomes  abundantly 
lolnbleB  by  Ae  addition  of  one  part  of  camphor,  to  eight 
parts  af  the  alcohol  • 

Boiliag  alcohol,  spec.grav.  0*840,  takes  up  a  considerable  Heat  increis« 
partioa  of  castor  oil  and  of  linseed  oil;  it  also  dissolves  a  Jjj^'j,^'^^;^ 
small  quantity  of  tlie  oils  of  almonds  and  of  olives ;  but  they  hoL 
are  copiously  deposited  during  the  cooling  of  the  alcoltol, 
and  only  a  small  portion  retained  in  permanent  solution. 

When  water  is  added  to  any  of  these  solutions  of  the  fixed  Wafer  precipi- 
oils  in  ether,  and  in  alcohol,  a  milky  mixture  is  formed,  and  ^7^^^^*^°' 
the  oil  gradually  separates  upon  the  surface,  without  having 
ttndergane  any  apparent  alteration. 

.  6.  One  hundred  grains  of  the  wax  were  boiled  for  half  ActUmof  potr 
an  hour  in  «  solation  of  caustic  potash,  spec,  grav*  1-090.  ^^x; 
The  solation  acquired  a  pale  rose  colour,  but  appeared  to 
exert  no  farther  action  on  the  wax,  which,  after  having  been 
washed  with  warm  water,  retained  its  fusibility  and  other 
properties.  No  combination  therefore,  similar  to  a  soap, 
wes  produced;  nor  was  any  precipitate  occasioned  by  the 
addition  of  acids  to  the  rose  coloured  alkaline  solution* 

7*  The  effects  produced  by  boiling  the  wax  in  solutions  of  of  soda  and 
pure  soda,  and  of  the  subcarbooates  of  soda  and  of  potash,  °*'^^  ^kalii : 
were  analogous  to  those  of  the  caustic  potash. 

8.  Solutions  of  pure  and  of  carbonated  ammonia  exert  of  ammonia: 
scarcely  any  action  on  the  wax. 

9.  When  the  wax  is  boiled  in  nitric  acid,  spec.  grav.  1*45.  of  nitric  ackL 
there  is  some  escape  of  nitrous  gas,  and  the  colour  of  the 

wax  is  gradually  changed  to  a  deep  yellow. 

When  the  wax  is  removed  from  the  acid,  and  washed  with 
hot  water,  it  it  found  to  have  become  more  brittle  and  hard, 
but  it  still  retains  much  of  its  peculiar  odour. 

In  this  state  it  remains  insoluble  in  the  alkalis,  but  they 
now  ohaoge  its  colour  to  a  very  bright  brown,  which  is  Ue- 
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Attempts  to 
bItiAch  the 
wax. 


Action  cf  mu' 
Hitic  add : 

nf  stilplmne : 


fialic  g«^. 


products  of 


EtrnyeJ  Uy  wu>ihi«»|;  with  dilute  mumtk  ncid,  und  its  orti 
yelJow  colour  restored. 

Neither  lUe  fuaibiJiiy*  nor  the  inflammability  of  the  wa; 
is  itnpdired  by  this  procrt^a* 

Nitric  acid,  dilutrd  with  ci^ht  part*  of  water,  |>rodac 
the  same  change  iti  the  uoloyr  uf  ilir  wak  a^  the  coucentrat 
acid. 

U»viQg  been  »ti3ttcces»fiil  in  my  nttetnpts  to  bteuch  th 
wnxin  its  oritpuul  ftsite,   1  loade  some  expenunentii  to  asc« 
tain  whethf  r  its  colour  could  be  more  easily  dc»rrayed,  ;*i't 
it  had  been  ncted  upon  by  nitric  acid;  uiid  found,  that,  by 
exposing  it  sprtad  upon  gluss  to  the  dctioo  of  liyht,  it  be- 
ciiioe  in  the  course  of  three  weeks  of  a  pale  straw  colour, 
and  on  the  burface  nearly  wciut*.     The  same  change  waa 
prodiice<1,  by  steeping  tht  wax,  iu  tbio  plutes^  tu  ao  aqu^u 
solution  of  oxiaiiiriatic  guf»  bin   1  have   not  hitherto  at) 
ceeded  in  rendering  it  perfectly  white. 

10.  Muriatic  acid  has  tittle  action  on  fhe  wax :  urb 
boiled  upon  it  for  some  hours,  it  dt'Hiroys  much  of  itacolou 

1  U  Sulphuric  acid  chun«:eelhe  colour  uf  the  wax  to  a  pal 
brown,  and  when  water  is  uddpd,  it  becornp!>  of  a  deep  rose 
colour ;  the  inflaminabtlity  aud  the  fusibility  of  the  wax  are 
sligbtly  impuired  by  this  process* 

When  lieat  is  applied,  the  wux  ia  deconi posed  with  the 
u^unl  phenomeuH,  eulpbttrous  acid  i»  devdopedy  and  char* 
toal  deposited, 

12*  Acetic  acid  hui  very  little  actiou  un  the  wax,  wbeti 
CO  id. 

When  the  wax  is  boiled  iii  thU  acid,  a  njtnuts  portion 
dis^solvet!,  and  aguin  deposited  u**  the  solution  coola.    By  Ion 
continued  bollinj;  in  acetic  acid,  the  wiix  t»  rendered  oearl 
white:  but  wheu  It  is  ufterwnrd  cashed  with  water,  and 
fu9cd«  It  rt^sumes  its  formei  colour. 

13*  When  the  wax  is  fused  in  uximuriutic  gu»,  it  is  rapidly 
decompof^*d,  and,  parting  with  hidrogen  and  ojiigeni  muri* 
atic  ncid  and  water  are  formed,  und  charcoal  is  deposited. 

14«  The  results  of  the  destructive  didtillation  of  tlie  vet^ 
ttble  wax  lire  very  analui^ous  to  those  of  beet  wax. 

An  acid  liquor,  mixed  with  a  volatile  oil,  are  the  first  pro 
ducts ;  thei»eare  ^fucceeded  by  a  large  proportiou  of  a  buty- 

raceous 


i 


I 
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i|;  anil  •  very  :»mall  quttutity  oi'  cKuitohI,  atlvfilinj^ 
oTUmc,  rvmiimt  m  the  retorU    Duriug  thi:  pfDce&s,  • 
iUltfCsrtiQ  retted  tndrogeu  gua  la  ^nan  oil. 
I  have  001  coosider^d   U   necessary    to  dwvll    upon   lh€ 
:Iatirr  proportioos  of  tliese  difTercnt  products,  tt»  ibey  will 
Krcessaihly  Tiiry  according  to  the  ruptdity,  vrith  wbtub  tb« 
lt»tillatM>n  U  conducted. 
SBCrr.  Ill*     From  llic  preceding  detail  of  expenoieots,  This  yn%  Aif. 
apftenrs,  ihm,  alihough  the  South  Americati  veg;t?tablc  wax  „"^[^  *^ 
the  chd racier isttc  proptrtie^  of  bees  wax,  it  dill'^irn 
IbiU  fiib*»tiince  tit  many  of  its  chemical  habitudes;  it 
il»o  differs  ffotu  the  other  varirtich  of  wux.  D&tiie1y»  the  wax 
tbeiQjrncu  cenfeia',  ot'Ucf,  aud  of  white  hicj. 
Thcattrtnpts,  which  I  huve  made  to  bleach  the  wax»  have  Blcachlrf. 
'Qcorulucted  on  a  email  acale;  but  from  the  experiments 
lied,  it  appears,  that,  after  the  colour  lias  been  changed 
the  *ct»on  of  %'ery  dilute  nitric  acid,  it  may  be  rendered 
kiarljf  white  by  the  usuitl  mean».     1  have  not  hnd  Fu^cieiit 
ime  to  aeertatn,  whether  the  wax  can  be  more  eflVctually 
)cd  by  I'  Miued  exposure,  nor  have  1  hud  an  op- 

loitj  of  '       M     :  14  it  to  the  processes  employed  by  the 
her&of  bees  wax. 
Perhaps  th«*  most  important  part  of  the  |jreBent  inquiry  li 
ittt,  which  relattn  to  the  combustion  of  the  vegetable  wax, 
the  form  of  candles. 

The  trials  which  have  been  made,  to  fuccrtain  its  fitness  luuialti 
t>ii»  purpose,  are  extremely  ttati^factory  ;  and,  when  the  **'**• 
Jc  i»  prop*»rIy  proportioned  to  the  siie  of  the  cuudi^,  the 
»gihu.tloii  14  ■a.f  perfect  and  uniform,  as  thatof  L^oinmoit  beeS 


The  addition  ot  trora  one  eij^hth  to  one  tenth  part  uf  lol- 
m  it  8afiicie»t,  to  obviate  the  brittieneas  of  the  wax  in  its 

*  TlAt  Dr-  BMiock^  Expcflments  nn  the  W»f  of  ihe  Mf  rica  c«rif»fX» 
MkllolMO*!  Joutual  for  Marcliy  1803^  ?oL  tV,  p,  IJO 

X  VWe  Amrtfiical  E»petimettU  and  Ob^^ertaHons  on   Lae,  Vy  Cha/le« 
Itldwit,  &«|   F.  R.  S  ,    in  the  Phtt{>»pbleal  Timt    uqik  fur  1804^  at 

I  VU^   Oi^tmtMi*  and   experiments    on   a  Waxlike   Sub«tanc« 
lidrUf  lif  CroorgcPurMn,  M*  D.  F.  R,  S,,  in  the  PMIo«^^liilcal 


Tfsaaciiaw  t»e  179«^ 


C  % 


l»nrt 


so 


coMBtHAriours  or  oxkuc  4CiBb 


pttr^  tt«te,  vithmit  giving  it  nn^  unpleasant  smell,  *r  mate- 
fially  irapjiiritiu  the  briHiancy  o(  it*  fl»riie.  A  mixture  of 
three  p^^rts  of  the  vrgeUlilc  wax,  witli  one  part  of  bees  w«3f^ 
il»<»  m tikes  very  exccllrnt  caudles. 


Df.Ttiom»on 
•n  ox»1ic  acid 
•ri't  ttie 


VL 

Ohien^attvni  on  the  Alkaltne  Oxalates  nnd  Superoxalates,  m 
parfteufarly  on  the  Ptoportion$  of  their  Elements;  by 


D 


M 


He  «lid  not 


»nd  fomp  of 

doubled. 


lh<it'fi»rc* 


K.  Thomson  has*  just  publi&hcd  in  the  Philosophical 
Traiinartionsf  a    very    interesting    paper    oo    oxalic     acid 
Odt!  part  of  it  is  dedicated  Xo  thf  dtitercniiialiou  orthe  pro« 
portions  »r  the  onalateSi  and  for  lliis  be  has  taken  the  U 
lowitit;  inetiiml.  «• 

After  having  carefully  ascertained  the  proportions  in  oxa- 
Tiitc  of  lime,  by  coin  bin  in  «*;  a  kuown  quantity  of  lime  with 
OTcahc  acid,  he  could  tind  tlu-  ijoantity  of  real  acid  contain- 
ed in  a  ^iven  vrright  of  u  Holutiun  of  oxalic  acid. 

He  then  took  100  t;rHin»  of  a  soUition  ofoxahc  acid,  eo: 
tftioin^  7  {^ ruins  of  real  acid;  and,  ni^utralizing  it  succe 
sively  by  the  different  alkalis,  he  ascertained  the  quanti 
of  oxalate  produced. 

But  it  is  well  ktiowu,  that  this  acid  has  the  property  of 
forming  with  sutne  basea  nulls  with  excels  of  acid  :  and, 
Uie  method  of  Ur,  Thomson  could   not  make  known  thei 
proportions,  he  did  not  examine  these,     Jn  the  next  place, 
I  ok>HCfved  in  his  tuble  bt*me  proportions,  which  could   not 
ii^reewiili  i^i   ntnui'iiif,  «r  ihe  ulkatis  for  saturation  hithe 
obKtrvcd. 

These  t<rnau!<  riUu>u^  ludiM^ed  me,  to  repeat  the  analysi 
of  the  oxaUte^,  itiid  to  examine  particularly  the  superoxa^' 
iates.  {  hIho  took  a  method  dilferent  from  Dr*  Thomson's, 
when  it  was  necessary  and  practicable:  hecaune,  if  I  ob- 
tained the  ha.n\v  rc^uUs  in  another  mode,  this  would  incretM^ 
our  contldeuce  m  ihein. 

Iteoi!  to  the  tiistitute, 


f  Flijl.  T»n!.  1801^  i».  63:  or  Joam  wl.  XXl,  p. 
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Oxalate  of  Lime. 
The  proportions  of  oralate  of  lime  being  to  t^erve  as  a  basis  Oxalate  of 

lime 
examined. 


for  all  my  analyses,  1  neglected  nothing,  to  ascertain  them  ^'"^^ 


with  precisioo. 

As  we  can  employ  only  a  gentle  heat  to  dry  this  salt,  we 
can  never  be  sure  of  having  it  entirely  free  from  water. 
This  is  A  alight  source  of  uncertainty,  which  the  means  of 
chemistry  have  not  yet  enabled  us  to  remove. 

Having  obtained  this  salt  very  pure,  by  precipitating  mu- 
riate of  lime  with  oxalate  of  ummotiia,  I  dried  it  at  the  heat 
of  boiling  water,  till  I  could  no  longer  discover  any  dimi- 
Dotion  of  its  weight.  This  oxalate  of  lime  I  consinvred  as 
dry.  Ten  gram,  of  this,  exposed  to  a  violent  heat,  leiY  3*8 
of  lime,  that  i*ao8ed  no  effervescence  with  acids.  This  was 
the  mean  of  four  experiments.  Accordingly  I  fixed  the 
proportions  of  oxalate  of  lime  at 

62  oxalic  acid.  It.  component 

38  lime.  parte. 

100. 

The  proportions  found,  by  Dr.  Thompson*  are  very  near 
these. 

Oxalate  of  lime  is  almost  wholly  insoluble  in  an  excess  of  No  supero^* 
its  acid ;  whence  we  may  infer,  thai  there  is  no  superoxulate  ^^*  ^  ^*°***' 
of  lime. 

The  following  experiment  seems  to  prove,  that  the  oxalate 
of  lime,  as  analysed  by  me,  may  be  considered  as  very     ^ 
nearly  free  from  water,  without  being  liable  to  any  great 


In  a  glass  retort  I  distilled  some  crystals  of  very  pure  Oxalic  acid 
oxalic  acid.  All  the  phenomena  already  described  by  -"^'»'"*^"' 
Bergmanf  presented  themselves.  The  crystals  liquefied, 
and  some  oxalic  acid  was  carried  over  into  the  receiver  by 
the  water  of  crystallization ;  but  the  matter  in  the  retort 
soon  became  solid.  A  small  quantity  of  oxicarbu retted 
hidrogen  gas  was  then  evolved  ;  and  abundance  of  white 
vapours  arose,  tolerably  dense,  and  very  acrid.    At  the  same  ' 

•  62-5  acid,  37  5  base, 
t  Opuicula. 

time 


t£ 


Ox^iltte  of 

llVUiid.d  of 


QuMititT  of 
real  ackd  in 
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time  ihe  top  of  tlie  retort  became  lined  with  fine  acicular 
crystnU  of  oxulic  ucld. 

In  this  state  the  acid  is  very  light,  very  wbitc*  mnd  u  little 
»U^t^ctiT^  of  the  moisture  of  the  atmosphere.  If  put  into 
wa1er«  it  becomes  p^aty  before  it  dissolves. 

From  my  experiments  it  a|*pe'r!i,tltat  this  nubhmed  acid 
is  U9  dry  as  that  which  exists  ui  the  oxulate  of  lime,  1 
weighed  3'4'2  grani.»  djB!*olved  tht-m  in  water,  neutralized 
thtMU  Kith  ammoniii,  precipitated  with  muriate  of  lime,  iiad 
Ciirefully  waahed  the  prt  cipiiale.  To  collect  and  wfij;h  it, 
1  thri^w  it  on  u  filter*  which  was  placed  on  anoilier  filter  of 
the  ^amc  WL-i;^ht»  I  tht'ti  drit-d  them  f(fiitly«  Ull  1  could 
«a!«ily  Beparate  the  precipitate,  which  I  nftc^rwiird  exposed 
to  the  heat  of  a  water  baih,  'U  w  eigbed  5*374  i;r. :  but  the 
i*'ei^ht  of  the  inner  tilter  exceeded  timt  of  tiif  (utlerby 
0-06'*  »f  a  gr. ;  fo  that  1  haJ  5'4t)  j^r.  of  oxalate  of  lime, 
whicht  according  lo  the  anatvm  1  have  ;;>iven  above,  con*J 
luined  3'385  gr.  of  acid,  bein;^  ncurly  equal  lo  the  quantity 
of  Kublimcd  acid  I  euiploye^l*. 

A  second  experiment  confirmed  ihes*-  resuUb. 
^  Before  I  undertook  the  subseqiieut  experiments,  1  satis^^ 
fipd  myielf,  ihat  the  oxalatif  of  lime  was  sufficiently  inso*' 
lnblp»  to  indicate  with  precision  the  quantity  of  acid  con-»i 
taiiietl  in  a  compound.  6  Rr.  [77  ',^r«]  of  lime-water  neutra-' 
tized  by  muriatic  acid  were  diluted  %vith  400  gr.  of  dibtilled 
wutpr ;  and  in  one  t%venlieth  of  this*  oxalat*  of  ammonia 
produced  a  preripitale*  that  could  be  perceived  wiihout 
hesitation*  This  wa»  more  than  nufitcietit  lor  aualyses  of 
liurli  a  nature. 

liut  the  least  excess  of  acid  dii<ao!veB  a  large  <)uantUyof 
this  salt ;  hcntc  I  have  alwaya  taken  care  to  employ  inw'ith 
neutml  compounds. 

Crystallized  Qxa/id  acid. 

To  repcttt  the  experiments  of  Dr.  Thomson,  cryitallized 
oxalic  acid  always  appeared  to  me  more  commodioua  than 
solution  of  this  acid  :  aitd  in  order  to  ascertain  the  quantity 
of  real  acid  cor^tained  in  what  1  was  to  employ,  1  neutralized 

•  Af'cording  lo  the  pfoporlioas  assigned  by  Dr.  Thompson,  it  coo- 
ed 3  i12,  vrhicli  comet  very  acarimJcrd  to  vtoe  quantity  usei.    C. 
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10  irn  with  t^mmoma,  tnd  precipitated  by  moriate  of  lime. 
Thuy  I  obtained  11*73  gr.  of  oxalate  of  lime ;  so  t)^it  the 
acid  analy»«d  eontaiDed 

727  of  real  acid, 
27*3  water. 

100. 
At  this  was  to  be  employed  in  all  my  experiments,  in 
order  to  bate  it  in  a  uniform  state  it  was  powdered,  and  kept 
in  a  well  slopped  phial. 

Ojro/tfle  o/potashm 

This  salt  is  so  soluble  in  water,  that  it  is  very  difficult  to  Oxalate  of 
crystallixe  it.  i^^^' 

10  gr.  were  urged  in  the  fire  in  a  crucibie,  and  6  gr.  of  DecompoM* 
fused  carbonate  of  poUshy  insoluble  in  alcohol,  were  ob-  ^  ^' 
tained.  Now  I  hare  observed,  that  all  the  carbonates  pos- 
sessiog  these  two  properties  are  uniform  in  their  proportions*: 
•nd  I  have  settled  the  proportion  of  potash  to  carbonic  acid 
in  this  salt  to  be  as  100  to  43*42 :  the  subcarbooate  result- 
ing from  this  experiment  therefore  contained  4*212  gr..of 
potash. 

10  gr.  of  the  same  oxalate,  precipitated  by  muriate  of  by  muriats  of 
lioiCy  yielded  6*543  of  oxalate  of  lime,  ^'^' 

The  elemeota  of  the  salt  I  analysed,  therefore,  were 

42*12  potash.  Its  compoo««t 

40*57  oxalic  acid,  P»^« 

17*31  water. 

100. 
I0  another  experiment,  10  gr.  of  the  oxalic  acid,  analysed  Another 
abov^  were aecurately  neutralised  with  caastic  potash;  the  ^^^^^""'^ 
oxalate  was  evaporated  to  dryness,  and  exposed  to  a  strong 
heat  in  a  platina  crucible ;  and  10*96  gr.  of  fused  subcarbo- 
Bate  of  potash  were  the  result. 

Takiog  a  mean  between  these  two  results,  I  fix  the  pro- 
[^rtioQS  of  dry  oxalate  of  potash  at 

50*68  potash.  Proportion 

49*32  oxalic  acid.  of  the  dry 


100. 
^  Ann.  da  Chim.  toL  LXXI,  p.  50. 
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fieoce  it  follows,  timt  lOO  of  potn&h  combine  «ith  97* 
of  oxalic  acid. 

Suptroxalate  f^fpnt^sh, 

Tbjs  salt  1  obtained  frotn  ii  (olution  of  iht-  netitrfll  sal 
H^iich  I  had  inlded  un  exces;*  <>f  ncid.     This  supernxaliite 
known  in  the  shops  by  thp  nam^  of  t&It  of  borr^K     It  U  U 
iolubie  thati  the  neutral  oxulate. 

10  gr.  wrijf'd  in  the  fire  yielded  ***9l  of  fus*d  carbouole 
of  potash :z:J*46  of  polush. 

10  gr.  Mi  ihe  fefline  suit,  nputraVizt^d  by  anomonia,  {iiic| 
pr^cipitutrd  by  muriate  of  tioie,  yielded  10*6  of  oxaUit;  of 
fimer^CMftof  oxubencid. 

Tills  giv«::>for  the  composition  of  f  uperoxabte  of  potash^ 

^5*6  oxaltr  acid, 
34*2  potash. 


M'-»>T.od  of 
ofi»ota&b. 
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Conftquently  ]00  of  potash  eonibmrd  witb  lO^'-l  of  ox^ 
lie  arid. 

J>r,  H  o/hston's  qwidrotaiatt  of  potash, 

Thi**  may  be  ol»tained  in  several  M^ays;  either  by  nddi 
acid  to  the  supfroxuUte  ;  or  by  ouiHintj  the  muriutir,  s 
|>hunc*  nr  nilnc  arid  to  act  on  the  ^uptroxalale  ;  or  by  boi 
ing  crystals  of  oxalicacid  in  a  solution  of  muriate  of  polii 
Wliiit  determines  the  pef>bration  of  the  quadro?ta1ate  is 
beinf?  let»s  soluble  thuu  either  of  tb«  two  compounfjs  jw 
examined. 

After  having  purified  the  salt,  obtained   by  one  of  these 
meHii9»  by  a  second  crystaUizdtioo,  i  dried  it  on  a  wa 
balb*  uud  subjeetk-d  it  lo  the  same  aiialyw;*,  * 

10  ^r*  urt;*?d  in  the  Ore  yielded   2-7  of  subcarbonut«  of 
pota-^bzi  1'895  of  pottthh. 

10  ^r.,  brought  to  th?  neutral  »tate  by  nininonia,  and  pra- 
cifHtated  by  muriate  of  lime,  yielded  1  fthJ  gr.  of  oxalate 
limez=7*2U5  jjr.  of  oxalic  acid. 
P|i^*l»oiitint      ^^^  ^^   *^  qu;idroxaIate  of  potash,  therefore,  are  composed 
of  JB*95  of  potash, 

7^*0.5  of  oxjdic  acid, 
0        of  water. 


P8- 

1 


100. 


comnrATioirs  of  oxalic  Acip.  ^ 

Heoce  it  follows,  that  100  part$  of  potash' are  combined 
with  381  of  oxalic  acid  in  thiB  salt.  And  frpon  the  preceding 
analyses,  compared  witli  thit,  that  100  parts  of  potgsb  are 
icombined  with 

97*6  of  acid,  iti  the  neutral  oxalate,  frtpwtkms  «f 

192     in  the  superoxalate,  and  .      .         JJ*^  *"  ^^ 

38  i      ^  in  the  quadroxalate.  ^"^ 

These  quantities  are  to  each  other  nearly  in  the  ratio  of 
the  Bombers  1»  2»  4. 

For  tbe  knowledge  of  ibis  curious  fact  we  are  indebted  to 
Dr.  WoUaston*.  I  hate  repeated  his  experimeuts^  and 
confirmed  their  results. 

I  endeavoured  by  other  means,  to  combine  potiwh  i%ith  a  Potash  will  noi 
larger  quantity  of  acid,  but  found  I  could  not.   Having  eva-  ^^*^J|^*'** 
porated  a  solution  of  quadroxalate  of  potash,  to  which  I  had 
added  a  very  large  quantity  of  oxalic  acid,  the  first  crystal- 
lization separated  the  quodroxalate ;    and  I  could   obtain 
BotbiDg  afterward  but  crystals  of  oxalic  acid  free    from 

potasht* 

Oxalate  of  soda. 

This  iarery  sparingly  soluble  in  water;  in  which  respect  Ontste  of 
it  diners  much  from  the  oxalate  of  potash,  which  on  the 
GOntrBry  (Kssolves  very  easily  in  this  fluid, 

10  gr.  of  crystallized  oxalic  ftcid  were  dissolved  in  water, 
and  neutralized  by  soda.  The  oxalate  was  evaporated  to 
dryness,  and  heated  strongly  in  a  platina  crucible.  The 
result  was  8*1  gr.  of  subcarbonate,  containing  5*064of  soda. 
Ilence  lOQ  ports  of  oxalate  of  soda  consist  of 

58*9^  oxalic  acid,  ^"  component 

41-08  soda.  l^^- 


100. 

And  l<K>fvf  soda  combine  with  143*5  of  oxalic  acid. 

•  BiUioth^ae  Brilannique.     [Philos.  Tnns.  for  1807,    p.  ^5:    or 
louraai,  vol.  XXX^  p.  164,] 

^  When  1  began  my  experiments,  I  had  procured  some  salt  of  sorrel  .Salt  of  sorrel 
from  a  venr  re^pectible(i:ug?iat ;  and  I  attempted  to  combine  it  with  a  sometimes  a 
larger  quantity  of  acid^by  the  methods  indicated  by  Dr.  Wolia^ton,  but  <!«»<* roxalate. 
without  success      Hence  1  was  about  to  conclude,  that  the  quadroxalate 
did  not  exi«t ;  when  I  discovered,  th»t  the  salt  on  whkh  I  was  operating 
was  a  real  quadroxalate.  This  proves,  that  the  salt  of  sorrel  of  the  shops  is 
ftuaetiiaeta  quadroxalate,  and  coasequeotly  combined  with  too  much  acid. 

Superoxalate 


S6 
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Irs  component 


Supernxalate  of  soda. 

The  »uperf>xa1»!e  of  »u<la  is  less  t^luLI*  than  thetjeatt 
oxalate,  (t  uiay  be  obtuiii^il  by  O'trert  combinatiou  of  the 
oxalic  acid  with  eoda,  or  by  the  actioti  of  ox«bc  acid  •u  niu- 
rifite  of  8oda. 

10  gr,  of  this  salt,  urged  in  the  fire,  yielded  4'09  gr-  ©f 
BubcarbotiRte  of  soda  z:  -2*557  Rr.  of  soda. 

10  gr.  of  the  same  &alt,  precipitated  by  muriate  of  Iime» 
yielded  1 1*741  of  oxalate  of  lime  :=  7'28  gr.  of  oxalic  acid. 
The  proportions  of  tluB  bait  therefore  are 

t25*57  sodii* 
72'80  oxalic  acid, 
1*63  water. 


tHt  of  the  ux 

alate. 


100. 


.%Dd  100  parts  of  soda  are  combivied  in  it  with  284*7  of 
acid. 
In  aeid  dQuWe  It  appears  by  the  proportions  I  have  giveu,  that  in  the 
acid  oxalate  of  soda  the  hiise  is  combined  with  twice  aa 
much  acid  os  in  the  neutral  oxalate,  analogous  to  what  occuri 
with  potash.  In  coniirraation  of  this,  I  urged  in  the  fire  )0 
gr.  of  liOp^roxalate  of  Mx!a;  and  the  alkali,  resultiog  from 
iH  dccompowtion,  wm  sufficient  exactly  to  neutralize  10  gr. 
of  the  tame  superoxalate. 

1  tried  in  several  ways  to  combine  M)da  with   «  larj 
quantity  of  ucid,  but  I  could  not  succeed ;  so  that  I  belieVJ 
no  fjuudroxatate  of  soda  exists. 


late. 


Oxaliitf  04 

n».iia. 


OjraiaU  of  ammonia, 

Mr.  Berthollet  has  ascertained  by  very  accurate  expert* 
ments,  that  a  solution  of  ammonia  of  the  specific  gravity  of 
0*(jt>5()  contains  8*7^  1  of  real  ammonia  in  10^»  Adopting 
this  datum,  the  most  convenient  method  of  determining  the 
proportions  of  the  compound  of  ammonia  with  oxalic  acid 
^ppt-ured  to  me  to  be,  to  find  the  quantity  of  this  amtnonia 
iiec4'bJ»ury  to  neutralise  a  giren  weight  of  oxalic  acid,  « 

5  yr.  of  crystallized  oxalic  acid  required  for  their  oeu* 
tmlizutioD  D*5  of  ammonia  of  the  spec,  gray,  abovemeatiou- 


coicBi«ATsasi  or  ozauc  acid.  g7 

cd,  or  0*83  of  real  ammonm.     We  have  theref9fe  Ibr  the 
proportioiis  of  dry  oxalate  of  ammonia 

•$7*66  ammonia,  Itt  oompooea 

62»34  oxalic  acid*.  I*"*- 

Consequently  100  of  ammonia  combine  with  S6 1*4  oxalic 
acid. 

1  aicertained  the  quantity  of  water  contained  in  crystaU  Water  in  th« 
lixed  oxalate  of  ammooia  by  precipitating  it  with  muriate  of  ^'''^^* 
lime,  and  (bond  it  waa  13  in  100. 

I  likewite  employed  neutralization  by  ammonia  to  find 
the  exccM  of  acid  in  the  soperoxalates:  and  I  found  the  re-' 
suits  analogons  to  those  I  hare  already  giren. 

Thus,  after  having  foond  by  calcination,  that  10  gr.  of 
superoxalate  of  potash  contained  3*46  of  potash;  1  found, 
that  it  required  1*254  of  teuV  ammonia,  to  bring  them  to  the 
neutral  state.  The  quantity  of  acid  of  the  superoxalate  of 
potash  thcr^ore  is  3*32  gr.  neutralized  by  the  potash  in  it, 
added  to  3*28  neutralized  by  the  ammouia.  This  result, 
exireoiely  near  what  I  have  given,  proves,  that  the  excess  of 
acid  of  the  ffoperoxalate  ia  equal  to  that  which  is  neotralized 
by  the  polaah  in  the  salt. 

SuperoxtUaie  ofammoma. 

The  superoxalate  of  ammonia  too  is  less  soluble  than  the  Superoxalate 
neutral  oxalate.  of  sminonia. 

10  gr.  of  this  salt  yielded  11*84  of  oxalate  of  lime  = 
7*34  of  oxalic  acid  ;  a  quantity  capable  of  neutralizing  2*81 
of  ammonia.  If  then  the  alkali  in  the  superoxalate  of  am« 
monia  were  combined  with  twice  as  much  acid  as  in  the  neu- 
tral oxalate,  the  quantity  of  ammonia,  necessary  to  bring 
the  salt  in  qoettioo  to  the  neutral  state,  must.be  1*4.  ^jow 
1  Ibood  it  by  experiment  to  be  1'35. 

*  I  have  givta  the  figures  here  as  they  stand  in  the  original;  but,  as 
there  was  evideady  aome  mistake,  the  amount  being  only  90,  1  endea- 
voured to  find  whero  the  errour  lay.  From  what  follows,  combined  with 
the  |>ro|»onk>a  of  real  actd  before  assigned  to  the  cryttallized  acid  by  the 
author,  h  appears,  thst  the  5  in  the  beginning  of  the  paragraph  sbouM 
ha^  been  a  3;  and  the  propoitions,  97 '€6  ammonia  to  7S*d4  oxalic 
acid ;  or  100'ammoaia  to  $61*53  scid.    €• 

Wa 


j|g  comnNAtfOMB  or  oxAtie  acib. 

W«  m^  therefore  coniider  thw  position  as  trne ;  and  i» 
this  case  the  snperoxaUte  of  amiDonia  would  be  composed 
of 
lis  coaspooei^t  73*4  oxalic  acid, 

••''••  14      ammonia, 

12*6  water. 


100. 


Whence  it  follows,  that  100  of  ammonia  are  combined 
with  5^3  of  oxalic  acid  in  this  salt. 

I  could  never  succeed  in  the  attempt  to  form  quadrox* 
alatc  of  ammonia. 

Oxalate  of  itrontioH, 

Oxalate  of  This  salt  \h  nearly  insoluble  in  water. 

10  gr.  of  cryfttatlized  oxalic  acid  were  dissolved  in  water^ 
and  neutralized  by  strontian.  The  oxalate  of  strontian,  be- 
ing evaporated  to  dryness,  and  exposed  to  a  strong  heat  in  « 
platina  crucible,  left  11*9  gr.  of  carbonate  of  strontian* ; 
which,  having  been  decomposed  by  nitric  acid,  yielded  8*617 
of  strontian. 

From  this  analysis  we  have  for  the  composition  of  oxalate 
of  strontian 


Tt;-f«mj»onfat 


45*54  oxalic  acid. 


pirts.  54*46  strontian. 

100. 

Whence  it  follows,  that  100  of  strontian  unite  with  8S*6t 

of  acj^. 
f>-  Thomson       l^*"-  Thomson  has  certainly  been  deceived  in  hit  calcula^ 
ftcc-Wftl  in  his  tion  respecting  the  oxalate  of  strontian.     It  would  follow^ 
propofuons.     j^^^^pj^  from  ^]^q  numbers  he  gives,  that  berytes  has  s 

greater  capacity  for  saturation  than  strontian,  which  is  con* 

•  As  I  hate  boen  under  the  necessUf  of  repeating  thii  experinent 
Mrtsofcar-  '^^^1  limes,  1  took  great  care  to  ascertain  the  proportions  of  etrbonate 
donate  if         of  stroatian. '  The  mean  of  all  my  ezperIneDt$  guve 

Strontian 73-€ 

Carbonic  add  ........  26*4 


100. 


tradictory 
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tmfficUiry  to  all  the  aotlytet  of  taltt  with  base  of  strontito 
and  barjtes  hitherto  known. 

On  the  other  hand^  after  baring  ascehained,  by  an  experi*  Supjioied  he 
ment  similar  to  that  I  ha?e  just  meqtiooedy  the  proportion*  pJ^j^JSJU^*^ 
of  oxalate  of  strontian,  he  repeated  it  a  second  time  by  first  ttrontian : 
nentralizing  a  given  weight  of  oxalic  acid  with  ammonia, 
and  afterward  precipitating  by  muriate  of  strontian:  but  in 
this  way  he  found,  that  the  strontian  corabioed  with  twice  at 
Buch  acid  as  he  found  at  first ;  whence  he  inferred,  that  the 
salt  obtained  in  this  process  was  a  superoxulate  of  strontian, 
in  which  the  strontian  was  combined  with  twice  as  much  acid 
as  in  the  neutral  oxalate. 

The  little  solubility  of  the  oxalate  of  strontian  perhaps  btttcMidaai 
misled  Dr.  Thomson :  but  it  seems  to  me  demonstrated,  ^^  ^'"^ 
that,  in  precifHtating  neutral  muriate  of  strontian  by  the 
neutral  oxalate  of  ammonia,  a  salt  with  excess  of  acid  can* 
not  be  formed,  for  the  residuum  reBiainsf  neutral.  In  the 
next  place,  1  do  not  tbink»  that  an  acid  oxalate  of  strontian 
exists;  for  I  have  not  been  able  to  form  it,  iu  employing  the 
mme  means  as  for  the  other  oxalates ;  and,  besides,  the  neu- 
tral oxalate  of  strontian  is  very  little  soluble  in  an  excess  of 
ita  add.  Lastly,  since  the  proportions  he  give«  for  the  neu- 
tral oxalate  are  not  accurate,  his  simple  ratio  between  the 
neutral  aud  acid  oxalate  is  done  away. 

Oxalaie  of  barytes. 

This  salt  is  more  soluble  in  water  than  oxalate  of  8t%on-  Oxalate  of  b^ 
tian.  'y^^^- 

10  gr.  of  the  same  crystallized  oxalic  acid  were  neutral- 
ized by  barytes.  The  oxalate,  urged  in  the  fire,  yielded 
'1 5*3  g^.  of  carbonate  of  barytes;  which,  when  decomposed 
by  sulphuric  acid,  left  11'9^4  gr.  of  barytes*. 

am 

*  I  hate  found  by  aiy  exfierimentf,  that  carbonate  of  barjtes  is  com- 
poicdof 

BiTjtes..., 78  CompooeDt     • 

Acid ...,....,  23  parts  of  car* 

•  .    *~,.~^  bonateofhar 

These  axe  the  siiae  pTopoitioD5,  as  KUprotb  S5signs  h. 

From 


fQ  COMKINATIOKt  OV  OXALIC  iCID* 

From  this  analysis  the  elements  of  oxalate  of  bliytes 
must  be 
ItoMDpo*  ^2-17  barytes, 

-  d7't3  oxalic  acij* 


100. 

Whence  it  foHoirs»  that  100  of  barytes  combine  witti 
60*84  of  oxalic  acid. 

Superoxalate  of  barytes. 

Soptronlste  When  crystals  of  oxalic  acid  are  boiled  in  a  solution  of 
muriate  of  barytes^  aud  the  liquor  is  afterward  allowed  to 
cooU  crystals  are  deposited,  wliich  are  superoxalate  of  ba* 
rytes.  The  formation  of  this  salt  was  first  noticed  by 
Darracq*. 
Peconqxnable  This  combination  has  so  little  staUlity,  that  boiling  the 
by  vMer.  ^^  -^  ^^^^  ^  sufficient^  to  deprive  it  of  all  its  excesa  of 
acidf. 

To  analyse  it,  1  urged  in  the  fire  10  gr. ;  and  thui  fonnd^ 
that  they  contained  4*504  of  barytes. 

I  also  boiled  10  gr.  of  the  same  salt  in  distilled  «ater» 
which  dissolved  out  all  its  [excess  of]  acid  :  and  1*108  of 
real  ammonia  were  necessary,  to  neutralize  the  liquid.  The 
acid  contained  in  this  salt  therefore  was 

Its  compQiient  2*74  saturated  by  the  barytes  in  the  salt» 

•*~*  2*a0  saturated  by  ammonia. 

5'50 

Snperoxolate  of  barytes,  therefore,  is  composed  of 

55  oxalic  add 
45  barytes. 

100. 

And  too  of  barytes  combine  with  123  of  oxalic  acid. 

TuriceaBmnch     Thus  we  see  too,  that  barytes  is  combined  with  twice  as 

n^utral^TL     ^^^^  ^^  ii^  ^^^  superoxalate,  as  in  the  neutral  oxalate* 

*  Ann.  de  Chim.  vol.  XL,  p.  69. 

f  Thomsoa*!  System  of  Cbeahtrf  tot.  t V, 

Oxa/afe 
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Oxalate  o/ magnesia^ 


Tbii  idt  i«  completelf  Mmntur  to  oxalate  of  lime  In  muDy  Oxalate  «r 
rwpecti.     t  sfiftlj««t]  it  ill   the  tiime  irinrmer,  bccftiur?  the 
liitlr  •oluU^hty  of  langtietiiu  did  not  udinit  uf  iteutruliriUL'  ^ 

tra  «rci^hl  of  the  acid  by  this  alkali. 

to  gr.  of  ibis  Nilt»  dried  oo  a  %viiler-buth  till  its  weight  y<n% 
DO  loni;t!r  dimitiiiihcd  by  the  heat,  were  expo««d  to  a 
strung  heat  in  a  pjatitm  crucible*  und  yielded  S*B6  gr,  of 
vmi^miKn,  rootaimng  O'l^S  of  &  gn  of  carbonic  acid. 

We  have  Ihcrelbre  for  the  proportions  of  oxalute  of 
mwgntsm 

37*35  magDwia,  It*«onirH»«ir 

72*65  oxalic  ncid. 


f^t«« 


100. 

This  gire*  065*6  of  o^mbc  acid  to  \00  of  magne&ia* 

TH«*  oxaUte  of  magnesia  i»  cxtrerocly  litiU  soluble  in 
water,  simI  in  an  «cf«r  of  its  acid,  Vtt,  when  a  solution  of 
•ol|diate  of  mag:uc&ia  \6  mwai  with  oneof  OTiAJate  of  ammo- 
oia«  no  prmrrpitate  is  (jroduced*  Dr.  Thomson,  in  ruluting 
tikfto  fact,  sterns  tooppo^  it  to  the  priuci})te,  that  ihe  sepa- 
ration ofMlti  i:i  determined  by  the  force  of  cohesion  :  but  1 
h««frob^ened,  thdt  Ittting  the  tnixtnre  fetaiid  some  time  \ii 
iudh'ient,  to  precipitate  the  oxalate  of  magnesia  completely » 
without  ouf  being  capable  of  redis&oWing  it. 

SocK  an*  the  proportions  tlrat  resnU  froin  my  analyses  of 
the  oxalates.  Some  of  them  differ  from  lliose,  which  Dr» 
Tbotnfon  had  (»iiren*  ;  io  that  it  was  iiut  till  I  had  repeated 
tl>em  wtth  all  the  caret  of  which  1  wa«  capable,  that  1  plucc^d 
conBdcncc  in  roy  re«ulu.  Whut  a[>pt}irH  to  me  to  con6rm 
Iheso  ia,  ttiat  they  agree  much  better  wtih  the  capacities  of 
H^e  alkalis  ibr  saturating  acids  already  admitted. 

For  Uie  vakc  of  a  more  ready  com  pariton,  I  shuU  here 
^re  a  tabular  view  of  my  analybeii  and  those  of  Dr. 
ThoouOQ  ;  aud  J  ahalt  add,  in  the  last  column,  the  proper* 


not  vnRi«- 
diatdf  jita- 
ripiuted  hf 
oxalate  <af  im« 
tiionia,  hnt 
slowly 
diM-otttpuMd. 


Cotopatifon  of 
the  iriiulls. 


*  i  WliaVf,  tiM)  jifinctpml  iltfFerraca  between  \}t,  Tlicmson'*  analyses  Dr.  Thomjon 
aoil  ntnc  a***.*  trom  tliai  gciin-smiK,  cciuinlj  a  tery  cx^feri  ch«.in»i,  «i»e4  loo  small 
Wf  iof  9p<ial«d  with  too  uuall  qutuiitics. 

tioua 


quantUittk 


» 
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tioQi  calculated  frore  the  capacity  of  the  alkalis  fofr  miiriitie 
acid**  lupposinor,  that  those  of  oxalate  of  lime  are  accurate. 


Names  ofthcncutnl 


Add. 


TabuTated  re-  Oxalate  of  liiue 
•ulB.  ■  of  potaah 

——of  soda 

ofaium. 

——-of  stroll. 

^—  of  barj't, 

■■  of  magu 


100 
100 
100 
100 
100 
100 
100 


Base  obtain'.'!.!    B -sc  o'*taii;ed 
in  my  expe-     in  Dr.  Ihoni' 
/imen'.s.  son** 


&1-3 

1037 

69-7 

3B-2 

119-5 

164-3 

37-6 


00 
I23'S6 

57*14 

34-1 2 
151-51 
149*86 

35'7l 


Base  calcala- 

ted  fnoilhc 

capcitj  for 

Mturacioa. 

61.2 


103*8 
6ft-9 

113-4 

l€4'd 

t 


AU  the  oxa- 
lates do  not 
combtoe  wUh 
moieacid. 


TlMtddhas 
great  force  of 


which  BO- 
couDts*for 
this. 


and  for  the 
formation  of 
^uadfDXalste 
•f  potash. 


All  the  oxalates  have  not  the  property  of  combining  with 
an  excess  of  acid,  as  my  experiments  show.  It  is  the  force. of 
cohesion  of  the  acid,  combined  with  that  of  the  alkali* 
which  determines  the  existence  of  the  superoxalates. 

In  fact,  the  great  number  of  insoluble  lalts*  which  tlie 
oxalic  acid  forms  with  the  bases,  tends  to  prove,  that  this 
acid  possesses  great  force  of  coliesion.  To  this  quality  is 
owing  its  property  of  forming  with  the  soluble  alkalis  laltt 
with  excess  of  odd  less  soluble  than  the  neutral  salts^. 

Accordingly  the  soluble  oxalates  alone  can  take  up  an 
excess  of  acid.  It  is  true  the  oxalate  of  barytcs,  which  is  but 
sparingly  soluble,  is  capable  of  forming  a  superoxalate ;  but 
the  excess  of  acid  is  so  feebly  retained  in  this  compouody 
that  the  action  of  water  is  sufficient  to  separate  it. 

We  may  further  consider  it  as  a  natural  consequence  of 
what  I  have  just  observed,  that  potash,  which  forma  the 
most  soluble  superoxalate,  is  capable  of  forming  a  qua* 
droxalate,  while  on  the  contrary  the  little  solubility  of  the 
superoxalates  of  soda  and  ammonia,  added  to   the  great 

*  I  have  taken  the  propcrilons  of  the  murbtes  ascertained  by  Mr*. 
Rose,  whose  accuracy  u  well  known.  1  omit  however  the  muriataof 
ammonU,  becauie  he  aiiatrscd  the  salt  obtained  by  sublimation,  in 
which  state  it  containi  a  :>l:ght  exccis  of  acid,  and,  no  doubt  a  little 
ilater. 

t  The  sfrcement  between  the  propottions  in  this  column  and  thmB 
deduced  from  my  ex}ieritu<*ntn  is  so  striking,  that  I  feel  it  necessary  ta 
declare,  that  my  experlnxrats  were  finished  before  the  calcalations  were 
Bade. 

X  Statiquc  chimitjue,  icm.  1,  p.  351, 

capacity 


ACtVATE   OF  AUJIffirC  FEEClFtTATEO  BY  HSAT. 

eapaot;  for  ititarAtion  of  these  bases^  preventi  them  from 

'V  be   drawn   from  tlie  ob'ierva- 
ti  !  to  the  judjjmenl  of  ihe  class, 


3S 


1st,    I  ] 
»i|>  an  ^x> 


oxiii3t«-^  1.  J    -  ;irr  rnj table  of  taking  Gcn<f»l  i 
A  forming    .h  ■  li       <4uble  than  the  «^"*'"^«' 


lu: 


— ,  .  uat  th«  firoprrty  of  formitig  superoxaIaf«?9  depeiicU 
on  the  foe c«  of  colicHiou  of  ib^  acid,  combiacd  with  that  of 
t"   •         ■■••• 

I  at  paU^b  U  the  otily  olkaTi  capable  of  forming  a 
quMdroxi*ratf. 

4<li,  TJittt,  in  ail  ihe  «.iipero\alalt*^,  the  atkult  is  con- 
»t4atly  comliai^J  wiib  twice  a«  much  acid  a:»  in  iht  corrc- 
^poiidifig  Deniml  ox«Ute. 


Ohft- 


f*r9tt      •»  * 


VII. 

4ceiaie   a/  Atamine  ; 
Loss  AC  t* 


by    Nn    Gay- 


I  Long  ftgo  Tttnarked,  that,  when  a  sotution  of  acetate  of  ll<^t  pr^clpi* 
mlamme  u  li«aitd»  it  toop  grows  turbid,  and  lets  fail  a  Urge  ^^ilT**** 
'    ■        I  **,     In  ihi*  there  is  notliing  strange^  and  which  w 

,^  :  but.  if  ihe  dcctate  be  allowed  to  cool,  '"^^'^^'^  ^f 
i»€  IMI  4M  tb«  prtcipitate  gradually  dissolve,  and  the 
'-■■-*  T'^iuai  it»  trampnrency.  If  the  saline  solution  be 
.4'<CAD<I  t'ltfie,  it  will  become  turbid  anew,  and  again 
.1  hnte  repeated  tturse  operations 
1^  ...J,  ,,.-—  .^.-.  :.:g;,  and  the  re^ulli  li)\v*»  been  con- 
fttmolly  th«  ««cne* 

Acetate  of  alumine  made  wiiii  cold  $atiirat»?d  solutions  of  £,jpejj^gn^ 

iltiiDsnd  icetate  of  lead»  and  consequently  but  little  con-  to  show  ih'x. 

cmtfiled«   becmmt  lurbid  at  5Q*  cent.  [12«'  Fahr.J*    It 

*  Bf  bort  af€ob«i«Q  i  ineta  the  tendeficy  to  foim  mM>Iubl«  c«a)* 


A«ia.il«ChiA.  vol.  LXXIV.  p  199. 
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ICEXiTC   or  4trHtK£   rRKClriTAtED  9Y   BEIT. 


Nearly  half** 
tnuctt  thruwh 
<)owii  by  lical 
««  by  4m- 


Thi»(»fi(npoft- 
«uc<f  to  caticii 
prim  CIS. 


bflti*j  fKen  fittcred,   nufl   csposeJ  to  a   fomewltat  \>'v^] 
tt*m|»en(ture,  a  prtTipitatc  wna  formed  at^aiti.     On  roolii 
it  did  not  re«uu)c  ita  tmuBpurciicy  imaiedlateiy  belaw 
point  at  ivtiich  it  lost   it ;    it  was  only  at  a  much   h 
teinpcTulurt,  that  t1>t*  uluiniiie  wa^  wholly  disaolTed.     Tl 
isowifi^  to  the  colterenct?  tlic  rurth  !m*>  acqtnred  ;  aod  it 
ol>ii*rvafilet  tliat,  the  loiii^er  tlic  heal  has  h^en  coiitinuel 
or  the  higVicr  it  lias  beeu  raihedt  the  iQure  diiBcuUly  tl 
a1u(rntis(^  redissolves. 

Another  iicetute  of  alumlue,  mucli  more  concentratf 
ibun  tbc  preccdingy  and  which  was  very  acid,  becHu»e  a 
siderable  sediment  bud  forcned  In  i^,  became  likewise  lurbi 
by  heat,  but  a  little  striker  ;  uiid  tliiii  equally  resumed  i1 
transparency  ott  cooling. 

To  determiue  the  Cjtianttty  of  ulumiDe  jiretipitatcd  from 
the  acetate  by  hvnt,  and  which  varlea  Hccordiiig  to  the 
icmpcrHtur**,  I  took  two  tqnal  i»<»rtion!^  of  acetate  of 
fcliimiuc  obtained  by  the  mixture  of  two  bolutiooa  of  alum 
and  acetate  of  lead  uiade  without  beat.  One  of  these 
portioo^  WHS  heated  to  ebullition,  and  immedlutely  Ottered  ; 
th»-  other  w»«  precipitated  by  ammonia.  Both  prvcipitiitea 
having  been  i^ushed  uud  dried^  the  wek^ht  of  the  firtt 
was  found  equul  to  neaily  half  uf  the  Mecund. 

Thi*se  obvervaliotin  m^y  be  of  great  importance  to  calico* 
printers;  for,  to  obtain  mordants  highly  eon  centra  ted » 
they  employ  lu)t  solutions  gf  idum  iir.d  acetate  of  b 
Much  alumine   therefore  mu&t  b^  Mted  ;    and, 

the  roUture  be  filtered  ifpinedtiitply,  in*  le  will  be  a  couj 
derable  logs.     U'o  avoid  this,  it  should   be  suffered  to  c< 
completely^    before  it  i»  filtered,   or   decanted  off;    ai 
frerjuenlly  stirred,  that  the  ulumine  may  rc<!issolve,     \V 
fm,t  thet»e  prefiiutions  the  ucrtuie  of  alumine  would  be  u 
acid ;  and  this   no  doubt  is  the  reason*  why  it  is  usaal 
,AA  ..*■  .lit  to  itf     It  ia  easy  hiiWLtfer,  to  preveol  tl"-  ''-'- 

of  tht^  acetate  uf  alumine  by  hcut«    TK 
vi  aUimi  which/  ait  i«   well  known,  has  the  property  ofiiii 
«i.jSin^  alumim^,  will    lor  this  reask)n   prevent  the   acetati 
iVim  hecomii^g  tiirVid.     A  gi^^at  excess  of  acid  would  ai 
-i\tv  ihe  «»ame  ^»UTpo«»eas  alum*    ,  , 

TfOfn  tilt*  pfi'Of  diniy  obbcrvat'ious  too  ^  a^^ily  **oi 

ceil 


4CtTATl  or  JlLUMINE  >B£CtPITAT£l>  »Y   llBikT. 


add. 


*  of  llie   copious  precipitation,  tliat   »onie- 

i  ;  ,        e  tn  solution  of  ocHnte  of  Hlumine.     The 

|ifra|fitBtc  retainf  iome  acid  as  ¥/eW  ns  thnt  obtained  by 
tht  heot  of  ebuUitioii ;  for  water  dissolves  a  part  of  it,  and 
Bulphuhc  »ciLl  ffxpels  acetic  acid  from  it :  however,  it  nioj 
be  cooipteielv  removed  by  repeated  waishtog^s  with  hot 
mitcr. 

Tbe  pceci|Ht«tion  of  aluminc  by  heat,  and  its  jiolutron  at  The  pr-cipju- 
a  k«<f   f  Mir<?,  ure  facts   interesting  to  the  general  J^^„^  lotoU 

theiMy  o^  M.Airy,    and     hnve    very   few    analogous   to  tiUaiiitmQf  the 

iKern*     If  this  precipitation   were  owmg  to  the  volatitisni'- 
tifio   of  flcrtie  acid,  the   alumine  could  not  rcrdtsdolve  by 
eodling :  botdes,  we  obierve  the  nnme  pheDotneua  with  it 
V4try  aicid  acetstte,  and  also  iu  vessels  hercuetically  closed. 
SiiM.'e  then  it  i»  uol  owing  to  the  volutiiization  of  the  ucid,  Attempt  » 
It   k    deur,    tbnt   it    must    be  occasioned    by  the    heat  .  *^*^""*  ^^ 
wtiich,  trparating  the  (Mrticlea   of  alumine  and   ucid    to   a 
grtiitcr  distance,  carries  thern  beyond  the  sphen*  of  their 
ftctjott  CO  each  other*  and  occasjions  their  operation  :  but, 
if  the  beat  be  diminithed,  these  same  particles  enter  ofi^aici 
withia  their  »phere  of  activity,  and  combine.     Thin  dcconi- 
potitjoii  appear !i  to  mc  utialogou^tothat  of  u  neutral  solution  Supposed  »n»* 
of  carbooate  of  potash,  or  of  &oda,  by  heat;  with  thisdiffer*  ^^^^y^Jj^^^ijl^^ 
«QCc  <m!v,  that  the  carbonic  acid,   being  separated  from  oJ  the  neuir»l 
tiedialely  flic^  oft'  on  account  of  Us  t-Iustidty,  ^^^^^^ 
Holubility  in  water;  while  the  acetic  acid  re- 
nniDf  «tilt  in  presence  af  the  slumlne,  because  it  is  not 
▼oMItud    by    the    temperature    that    occasions    its    se- 
fiaratioft. 

It  appfttni  to  me  also,  that  this  decomposition  has  cx)n-«n^t^*^<^^'f"' 
Md^rablc  onaJogy  with  the  coagulation  of  nlbumi-n  hy  heat  i  gf  ,„| 
for,  Acrordiniir  to  the  explanation ,  which  Mr.  Thenard  has 
l^iT^o  «f  thii  phenomenon^  it  is  owing  to  the  tendency 
w«t«r  has  to  evaporate*  Thus  it  happens  in  like  manner, 
that  the  particles  of  wafer  and  albumen  are  carried  by  the 
bt*f  r«;of  activity,  end  separate,     Nodonbt 

thcj  'igam  on  cooling,  in  the  same  manner    ^ 

•f  tli«  eftifienti  of  the  acetate  of  alumine ;  but  water  is  too 
^  ^  '  '    •   \   and   the  coherence  the  albumen  has  ac- 

,   for  the  solution  to  take  place. 
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HETBOROI^OIGAL  JOURHAL.  5/ 


NOTES. 

SlfTtntk  Month.  7-  A  calm  pirjasaot  day.  8.  Cloudy,  drizzliuj^.  9.  Wiud,  a.  m. 
BT.  W. :  »  dripping^  mist :  then  drar  and  calm :  citnatraiaSy  evening :  'rain  before  nine 
the  nest  mi>rBiiic-  10.  K'mbi  at  suuact,  with  nd  haxe  on  a  hrilliaut  twilij^rKt.  n. 
At  suBMt  the  clonda ccloui-e«l  iu  the  £. :  a  nimbu*  in  the  W. :  wiad/  night.  13.  A 
clear snanset  beur«lh  dense  chmdff.  1 4.  Windy,  S.  W.  a.  in.  15.  Clear,  windy :  nimH 
at  raiwct  to  S.  lb  Dripping  mist.  19.  Fair:  cumuli  p.  m.  which  evaporating  at 
••met,  a  beantifal  rrd  twilight  ensued,  with  cirrtatrattu.  no.  a.  m.  Hoar  frost  and 
ke,  the  fir«t  this  8eai>oo  :  clear  day,  with  cirrits  clouds :  at  8unset»  the  purplish  haxe 
of  tkc  dew  was  cvn«picaous»  and  thi?  twilight  of  a  rich  crimson,  with  convcrgiof 
darter  strtaks  npcHi  it,  probably  the  Hhadon  s  of  prominent  objects  on  the  cnith.  91  • 
Hoarfrost:  %Mtratu»  in  the  evening,  ssi.  Cloudy  through  ^he  day  in  the  superior 
atmofphere :  twilight  milky  and  lumioons,  with  a  blush  of  red.  83.  Much  run«  cm 
the  gnus,  &c.:  the  sun  emerged  sudtUmly  fnmrthe  surface  of  a  dense  frozen  mist,  cirri 
Stretcbiag from  £.  to  W.,  nrroslrati  and  ettmuii  beneath:  the  evt-ning quite  orerca>it. 
:34.  Farioos  modiftcdtion^  of  cloud  ending  in  cumuloxtrahu.  35.  Morning  twilight  red. 
Sti.  Cahn :  lightly  clotidcd.  27.  Overcast :  a  few  drop^  p.  m.  ag.  At  sunset,  a  stra- 
(««,  with  a  veil  of  superior  clouds  on  the  western  sky  ricbly  coloured,  the  ri flection 
ftom  which  gave  considerable  colour  to  the  stratus  itself:  wiud  above,  N.  W.  30. 
CItmdy.    The  weather  has  been  calm  since  the  1 5th  inst. 

Twttfik  Mwih  1.  Thii«  morning  the  wind  rose,  bringing  much  cloud,  with  a  few 
drops  of  rain:  the  night  was  st(»ruiy,  and  the  evaporation  was  iikcreased  near  sixfold  ; 
hence  the  ftwrnation  of  so  great  a  iuu.<is  of  cloud,  the  superior  atmcsphcn-  not  lieing 
in  a  state  to  take  tip  the  water.  Q.  Ilatu  commenced  soon  alter  eight  a.  m.;  about 
this  time  too  the  thrnnimieter,  which  hail  been  riiting,  began  to  fall ;  the  barometei , 
which  had  been  desceodiuj;,  to  rise  \  and  the  wind,  which  hod  been  S.  W.,  to  go  to  the 
N.  3.  Wind,  a.  m.  fresh  at  S.  W.. '.  the  sky  overcast,  chiefly  with  eirrostralm : .  stormy 
night:  a  shower  about  one  a.  m. ,  after  which  the  wind  abated.  A.CIcar,  windy,  a.  m  : 
various  chrads  p.  m.  S.  Snow  early  this  morning :  wind  N.:  evening  twilight  ocange 
coloured,  but  with  fi&iater  horizoJktaUtreakS  of  cloud  above  it,  which  were  also  dt«- 
ccroible  at  the  ensuing  sunrise,  with  eirrostratua  beneath  :  windy. 


RESULTS. 


Barometer :  highest olisenation  30*4 1  inches ;  lowest  29*31  inches ; 
Mean  of  the  period  L>9'b9B  inches. 

Thermometer :  highest  observation  5.1"  *,  lowest  SiT ; 
Mi-auof  the  period  42'i)r>°. 

Evaporation  1*49  inches.    Ilain  on  the  surface  of  the  Earth,  1-41  iiichrx:  at  43  feet 
elevation  097  inches. 

Wind  chiefly  S.  W.  and  N.  W.  The  fore  part  of  the  period  wet,  the  middle  fair  and 
tending  to  frost,  the  conclusion  windy  and  changeable.  There  has  been  a  stioug 
teiuienoy  to  the  red  refraction  during  twilight. 

L.  HOWARD. 

Plautow,  T»«//iA  Mo.  9,  I8n. 


IX 


38 


tVUiTl  t19  TBC   VEt(iRB0C?BB001>  Or  tOtHPOK. 


IX. 


Compared 

<Mr*ili  living 


Ohsirvations  on  some  of  the  Strata  m  the  Seighhourhooi  of 
Ijandojit  and  on  thg  Ff>fsil  Remains  eontointd  in  them  ;  5j/ 
James  Parkinsow,  E$q,^  Member  of  the  Gtologkai 
Society** 

Fos-ilofga-  ^  HE  study  of  fos&il  organized  remains  hus  hitheHo  been 
ftuedf'-mami  directed  too  exclusively  to  the  consideration  of  the  fti>«.'C(* 
tttology.  mens  them>elvt»  ;  and  hence  ha*  been  considerisd  rather  ai' 

;m\  uppt^ndix  to  botany  and  zoology^  than  a<i  (what  it  reully  is) 
•  very  importynt  brauclrof  geoloj^ical  inquiry, 

From  ft  compuri^on  of  fossil  remuius  i^ith  tbo»e  litlog  or 
cxtiintbtingF,  towltich  they  brar  the  closest  analogy,  ^real' 
res.embUncfs  and  all  iking  differences  are  at  the  same  time 
|>t'rreivable.     In  some  instances  the  generic  characters  fiia- 
teriuliy  differt  but  in    uiast  they  very  ctosfly  correspond  i\ 
whik'  the  speciric  ch«ruclers  are  very  rurely  found  to  agree,^ 
t'xiept  when  \\\*'  fossil  uppcftrs  to  h'^ve  e\ij>t<pd  at,  rompara* 
liveivi  H  Intc  period.     Of  m:in,  ««liO  constitutes  a  genus  by 
Vnnself,  nut  u  siui.^'  *!#^«  uled  remuiu  has  been  found  in   ^\ 
fos>il  state* 

Chenuca?  anjilytio  lu»6  been  called  in  to  the  aid  of  the  nutu- 
Tulistj  in  order  to  aocoypt  for  the  pcrftct  btate  of  preUTva-* 
ttou  observable  tn  rema.iut»  organized  with  the  most  exquiaite] 
delicacy,  und  uhicli  there  is  every  reason  for  supposing  to 
have  been  readily  decomposable  in  their  recent  slate.  From 
this  investigation  we  leurn  the  manner,  in  which  these  me* 
rnorints  of  the  old  world,  so  interesting  and  so  frail,  hav« 
been  preserved,  borne  have  been  impre;jnated  with  calcai- 
reous  miilHTt  olliera  with  siliceous,  aud  others  vvith  iron  or 
copper  pyrites, 

Uut  ihefie  facts,  bowevtr  Important  and  iqterefjtitig,  <rmn- 
%]vuu<il  b(!  cutf  not,    when  cnuMdered   by  themselves,    add   much    to  our 
iluitf  the*       ituowledt;e  respecting    the  formation  «od  structure  of  the 
jiarth.    To  derive  any  informatjon  of  conset]uetJC«  from 
them,  on  these  subjects,  it  is  necessary,  that  their  exumi* 


C^enitcvl  ana* 

tor  their 

prcj«rtvali'*n. 


Tlieif  rtwdf 


utiata. 


•  Tnas.  itl  the  Qeoiogifnl  Soctetf,  vol.  I,  p.  384, 
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nation  shonlH  be  connected  with  that  of  the  several  ftrata, 
iu  which  they  are  found*. 

Already  have  tliet^e  examinntioo»,  thus  carried  on,  taught  General  fkctig 
iif  the  following  hij^hly  instructive  facts.  That  exactly 
similar  fossils  are  found  in  distant  parts  of  the  same  stratom, 
BOt  only  where  it  traverses  this  island »  but  where  it  appears 
•;^o  on  the  opposite  coast:  that,  in  strata  of  considerable 
comparative  depth,  fossils  are  found*  wliich  are  not  disco- 
vered io  any  of  the  superiocninhent  be«i8 :  that  some  fossils* 
which  abound  in  the  lower,  are  found  in  diminishin;;  numbers 
throngh  several  of  the  superincumbent,  and  are  entirely 
wanting  iu  the  up|ierroo$t  strata:  that  some  fossils,  occurs 
ring  in  coosiderable  niint1>ers  in  one  stratum,  become  very 
rare  in  the  adjacent  portion  of  the  next  superincumbent 
stratum,  and  afterward  ore  lost :  that  fossils  of  one  particu- 
Ur  genus,  which  exist  abundantly  in  the  lower  strata,  and 
occur  io  several  of  the  superincumbent  ones,  are  not  found 
in  the  three  hit^hest  strata  ;  while  one  species  of  that  genus, 
but  which  has  not  been  found  in  a  fossil  state,  exists  in  otir 
present  seas  :  and  lastly,  that  most  of  the  remains,  which 
are  abundant  in  the  superior  stmts,  are  not  at  all  found  in 
the  lower.     These  general  facts  lead  us    to  hope*   that 

*  This  mode  of  conducting  our  inquiries  was  lone^ince  recommeDded 
by  Mr.  W.  Smith,  who  first  noticed,  that  certain  fessds  are  peculiar  to 
and  are  onfyfotmd  lodged  in  particular  'ttrala  \  and  who  fint  ascertained 
cbc  constancy  in  the  order  qf  super  posit  ion  f  and  the  continuitif  of  the  strata 
qf  this  island.  It  will  appear  from  the  fullowing  quotation,  that  tltese 
obMrvatioas  hare  lately  also  occurred  to  Meurs.  Cuvier  and  Brongniart^ 
wbiie  examining  into  the  nature  of  the  strata  of  the  neighbourhood  of 
Paris.  **  Celte  coustance  dans  i*ordre  do  superposition  des  couches  les 
'*  plus  minces,  et  sur  une  ^tendue  de  1'?  myrtauicircs  au  uoins,  esr, 
**  sdon  nous,  un  des  (aits  les  plus  reroarquables  que  nous  ayous  constates 
"'  dans  h  suite  de  nma  recherchcs.  11  doit  eu  resulter  pour  les  arts  eC 
**  pciur  la  gvologie  des  consiqueoces  d*autant  plus  intdresianies,  qu*uiLes 
**  sont  plus  sSres. 

'*  Le  rooyen  que  nous  aTOns  employ (•  pour  reconnoitre  au  milieu  d'un 
"  si  grand  nombre  de  lits  calcaircs,  un  lit  dejjk  obseiT6  dans  un  canton 
'*  tr^61oigDe,  est  pris  de  la  nature  des  fossiles  renferm6s  dans  chaque 
**  couche,  ccs  fossiles  sont  toujours  gen^ralement  les  m^mes  dans  les 
*'  coaches  corre^pondantes,  ct  pr^sentent  des  difi«renccs  d*esp^s  assea 
**  notables  d*un  tynkme  des  couchcii  I  un  autre  syst^me.  (Test  un  signe 
<*  de  reconnoissance  qui  jusqu^a  pr6sent  ne  nous  a  pas  trompC'S.**  An» 
nates  du  Museum  d^bistoire  aaturslle,  tooieXI,  p.  S07. 
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geology  may  derive  connderable  assistance,  from  an  ezami- 
natioD  of  fo$»si1s»  made  in  connexion  with  that  of  theitrata' 
to  which  they  belong. 

The  following  ia  an  attempt  to  investigate  on  this  plan 
some  of  the  upper  strata  in  the  vicinity  of  the  metropolis 
with  their  contained  fossils ;  and,  althougli  by  no  me«Da 
complete,  it  will,  it  is  hoped,  induce  others,  who  possess  an- 
perior  abiiities  and  opportunities,  not  only  to  reexamine 
more  correctly  these  strata,  but  to  extend  their  researches  to 
the  subjacent  strata. 

The  whole  of  tins  island  displays  evident  marks  of  liM 
stratification  having;,  since  its  completion,  suffered  consider- 
able disturbance,  from  some  prodigious  and  mysterious 
power.  By  this  power  all  the  known  strata,  to  the  greatest 
depths  that  have  been  explored,  have  been  more  or  less 
broken  and  displaced ;  and  in  some  parts  have  been  so  lifted, 
that  some  of  the  lowest  o^  these  have  been  raised  to  the  soiv 
face ;  while  portions  of  others,  to  a  very  considerable  depth 
and  extent,  have  been  entirely  carried  away*.  From  these 
circumstances  great  difficulties  and  confusion  frequently 
arise  in  examining  the  superior  stiata :  the  counties  however 
immediately  surrounding  the  metropolis,  as  well  as  that  on 
which  it  stands,  haviiig  suffered  least  disturbance,  are  those 
in  which  an  investigation  of  tliese  strata  may  be  carried  on 
with  the  smallest  chance  of  mibtakc. 

Real  uUuviul  fossils,  washed  out  of  liAed  or  original  su* 
perior  strata  by  strong  currents,  and  which  in  other  parts 
are  very  ubundunt,  are  rurely  seen  in  the  counties  adjacent 
to  the  metropolis.  IMiis  remark  is  rendered  necessary,  since 
those  widely  extended  beds  of  sand  und  gravel,  with  sandy 
cluy,  sometimes  intermixed  and  sometiiues  interposed,  and 
which  have  been  generally  hitherto  considered  as  aliuviuL 
beds,  are  here  assumed  to  be  the  last  or  newest  strata  of 
this  island,  slowly  deposited  by  a  preexistent  ocean;  with 


*  Sec  several  e«snys  on  this  siiSjeet  in  the  Pliilj<oj[ihicaI  \fagjzine,  by 
Mr.  Farey,  and  the  Rei>ort  on  Derbyshire,  vol  I,  p.  105, 

Also  A  Letter  on  the  alterations,  which  have  lakcn  place  in  the  ttruc- 
ture  of.  rockx,  on  the  surface  of  the  basahic  count ry  in  the  couniiea  of 
Dcrry  and  Antrim,  by  William  Richardso::,  D  D.  Phil.  Trans.  ISOi:  ur 
Journal,  vol.  XXU,  p.  lOI,  i4b. 
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the  aXnXMt  therefore,  of  this  formation,  these  reoiarks 


Beds  of  Snnd  and  Gravel. 

The  tandfi  of  thi?  formation  vary  in  colour  from  white,  B:>dtor 
which  »  most  rare,  through  drfferent  shades  of  yellow  up  to  *«'*  r»^d. 
orBoge-red:  the  colour  proceeding  partly  from  a  ferrugin* 
out  ftaiii  on  the  suface  of  the  particles  of  saud,  and  partly 
from  the  intermixture  of  yellow  oxide  of  iron.  Particles  of 
thoee  sands,  which  are  disposed  in  distinct  seams  or  beds, 
when  examined  hy  the  microscope,  are  foiind  to  be  timispa- 
rent,  moit  of  them  angular,  but  some  u  tittle  ronndi'd,  with 
all  their  surfaces  smooth,  having  no  appearuuce  of  fracture, 
and  resembling,  in  every  respect,  a  unitbnn  cryhtuliiiie  de<- 
position*  Those  sands  on  the  contrary,  wliich,  blended  ivjth 
broken  and  iinbrokfu  pebbles,  form  gravt^l,  appear,  wheu 
thus  examined,  to  be  mostly  oputfue,  to  be  niriously  colour* 
ed,  and  to  be  marked  with  conchoidul  dcpreshijus  and  eiiii- 
nences,  the. result  of  fracture. 

The  pebbles  of  this  formation  appear  to  be  of  four  kindH,  rol)iiJe«cf  :U;s 
1st*  Various  |ueces  of  jasper,  gritiitoue,  white  seniitraus-  i'i"^2l' 
parent  quartz,  and  other  rocks.     These  have  acquired,  in 
geueral,  smooth  sui faces  and  roundish  forms,  e\'idently  from 
attrition,  and  exhibit  no  traces  of  organization,  except  when,  lt«  nr^nir  r^. 

as  is  v*Ty  nirely  the  case,  the  substance  of  the  pebble  is  las-  «"i>'«|p  f»r**% "^ 

.  1       rr.1        t-  iij       .••  only  woinl, 

penx-d  wood.  1  he  white  quartz  pebbles,  like  quartz  crys- 
tals, ou  being  rubbed  together,  emit  a  strong  white  lambent 
lights  with  a  red  liery  streak  on  the  line  of  collision,  and  a4i 
odour  wliich  much  reiMMublcs  that  of  the  electric  aura. 

<jd.  Oval,  or  roun<lir(|i,  and  rather  flat  siliceous  |H:bb1es,  f<i  kind, 
generally  surrounded  by  a  crust  or  coat  differing  in  colour 
aud  de;j;ree  of  truuK^iireney  from  the  internal  substance, 
wliich  alsio  varies  in  different  specimens,  in  these  respects,  as 
well  as  in  the  disposition  of  the  parts  of  winrii  tlir  substanct; 
is  com[K)sed.  In  some  this  is  spotted,  or  clouded,  in  ve^y 
beautiful  forms;  in  others  it  is  marked  by  concentric strie, 
as  if  the  result  of  the  successive  application  of  distinct  hmii- 
iiae:  the  prevailing  colours  in  most  of  these  pebbles  being 
different  shades  of  yellow.  In  several  the  traces  of  murine  Marin*' n- 
rcipams  are  observable:    these  arc,  in  some,  the  casts  ot  ^,^^,^j^ 

tmomite^ 
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not  mil  fide  J 


9j;t  lid 

tent  fi»mi  tbuif 


,  ttnd  the  ini|)re6»ioiis  of  tht^  Kpux's  and  filutes 
echini;  anc)  in  oilier^i,  whidi  geuerully  po»,s4!»9  a  dt*)rree 
transparency,  the  remaius  of  alcyuma*  The  impretsions» 
though  tVt?f]tJ«;ntly  on  tl)e  ttiiifnrt?  ol  ihe  pt-blile,  Hfitloui, 
ever»  uppear  to  be;  in  the  least  rubbed  duwn  ;  tUtiM  Meemiu 
to  prove  dei*itledl}%  that  iheM*  pebblrs  liuvc  tint  bet«u  rouacU 
cd  by  rolbi)*;;  but  that  thi*y  owe  their  ti^urt^s  to  the  circu 
»tam:c«  under  whrcli  they  were  ori*i;itis11y  formed  :  it  U  n 
prrhfiidt!d,  iherefori*,  that  thci»e  pebbles  huvt*  t-arh  bi'fii 
produced  by  a  diutinct  chemical  formation,  which,  it  luay 
be  mift'ly  coiirliided  from  ibr  r4.*iuain^  of  m«nue  nnimnU  w> 
frequently  found  in  tht'tn,  took  plact;  at  the  bottom  of  the 
»i'»i,  while  !he»e  auimaU  were  yet  iiviui?- 

The  formation  of  these  fo^ils  at  the  bottom  of  a  former 
»e0,  »nd  perhaps  on  the  identical  sp4»t$,  in  which  they  are 
now  frequently  found,  in  njore  plainly  evinced  by  pebble* 
iigreein;^  in  »otne  peculiar  chamcters  bein^  found  together  iit 
|iarticuiar  tipots*  Thus  those  in  the  county  of  Ksnex,  ten  miks 
iii>rtbwaTd  of  London,  contain  a  much  greater  proportion  of 
argil  aud  iron»  tlnin  tho»e  met  with  in  n^iany  other  place  " 
hence  their  colours  are  darker,  and  the  delineations  whi 
tbetf  liectionft  di«play,  are  very  strung  and  decided*  somcv 
tiiuc*  eluji»Iy  agreeing;  with  ihofee  seen  in  the  Kgypti 
peblde^.  Pushing  on  into  Heittord^hire,  pebbles  of  a  ft 
diti'iireot  character  aie  found;  their  crust  is  nearly  blac 
and  their  section  dii^pliiys  delicate  tints  of  blue*  red^  ai 
▼ellow,  di«<pcsed  nn  a  de«d-whit*  (;;round  in  very  beauti 
ff)rni».  In  ai»other  part  of  the  &iinie  county,  occur*  the 
b)e  of  the  pudding-jitone.  which  also  presents  pcculi 
characters  of  colour,  &c* 

.'^d,  L»iryje  tuberous,  or  rather  ramose,  irrej^ularly  formi 
f)inl»f   Mimewiiitt  resetubling  in    figure  the  ilinta  which 
fbi>nd  in  chnik,    materially  differinjj  however  frotn  thei 
not  only  in  the  colour  of  their  external   coat,  whicli  is 
Yurious  bhtf^w?s  of  brown ;  but  hUo  in   thai  of  their  i>u 


'A 


•  The  inarct  |h  bMn  of  Eppinf  Fur»t  are  of  this  detf  ription  ;  aaA 

tm  inttAt  nf  the  pMuiuUL  ait'ii]^  ilutrn  fmnni  ibe  firrrat  to  the  hamlet 
ScwjinUtiiur,  aiidtolbr  tuwn  of  WaUliaio,  wliitt',  opnquc,  and  part 
dccuiu|K)^(U  ^tcbbk'iarc  frequently  9Cf'n,  in  i»hlcli   the  ar|^il  aud  irun 
littTe  1x1  u  roqiuvcd,  aud  ibi  tx\v%  i}it\y  has  rftn^ipcd. 

stance, 
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Ktance,  wbkh  U  seldom   bltick,    but  exhibits  shades   of 
fellow  or  brown,  in  which  red  likewise  is  sometimes  per- 
ceptible.   The  traces  of  organic  structure,  particularly  of  Oiganic  traces 
the  a/(3fORtftm,  occasionally  seen  in  these  stones,  determine  ^ '^^"'* 
them  also  to  have  been  formed  at  the  bottom  of  the  sea. 

4th.    Pebbles,  owing  their  form  to  an   investment  and  4th  kind.  Ma- 
imprecation  with  silex,  of  \*anous  marine  animals  of  un-  [InprelJIIJji 
known  genera,  but  bearing;  a  close  affinity  to  the  ahyonia.  or  iiiTetti«4 
These  stones  display,  in  general,  not  only  the  external  form,  ^^'^  *^^> 
but  the  internul  strncturc  also  of  these  animals.    The  con- 
gnsgation  of  many  pebbles  of  this  genus,  and  indeed  of  the 
•ame  speciin,  in  particular  tracts,  wurniuts  the  coiiclusiony 
that  these  animal  substances  were  thus  changed,  while  in-  while  at  the 
habiting  the  bottom  of  a  former  ocean,  which  now  forms  ^^^°^  ^  ^  * 
the  stratum*  the  contents  of  which  are  here  sketched*    Peb- 
bles of  this  description  are  most  frequently  found  in  the 
gravel  pitii  of  Hackney,  Islington,  &c. 

Among  the  traces  of  organization  discoverable  in  this  Casts  of 
stratum   are  casts  of  echini^  which  ore  frequently  found  ***•"'» 
among  the  gravel,  and  which  have  generally  been  supposed  not  washed 
to  hare  been  wsKhed    out  of  the  chalk.     But  these  casts  ^" 
have  their  origin  plainly  stamped  on  them.     Their  substance 
is  covered  with  iron ;    they  are  almost  always  of  a  rude 
and  distorted  form  ;  and  I  npprehend,  that  they  are  never 
found  with  any  part  of  the  crust  of  the  animal  converted 
into  spur  adherent  to  them,  as  is  commonly  the  case  with 
the  casts  of  echini  found  in  chalk. 

A  sufficient  proof,   that   these  several  strata  of  gravel,  YonW  shells 
'sand,  &c.  have  been  deposited  by  a  former  ocean,  is  to  he  accom|>anying 
fooiid  in  a  circumstance,   which  does  not   appear  to  have     *-  *^  ""*  *> 
been  hitherto  sufficiently  adverted  to.     This  circumstance 
is  the  existence  of  fossil  shells  belonging  to,  and  accompa- 
Dying,  the  superior  part  of  th(':>e  strata  in  particular  s|Mjts : 
their  absence  in  other  parts  being,  perhaps,  attributable  to 
the  removal  of  the  upper  be«l». 

These  fossil  shells  are  still  found  disposed  over  a  very  dispoied  over 
considerable  extent.     Their  nearest  situation  to  the  metro-  *^**^™^** 
polis  is  at  Walton  Nase,u  point  of  land  about  sixteen  miles  At  Waltoa 
8.  E.  of  Colchester.     Here  a  cliff  rises  more  than  fifty  feet  ^**'^» 
above  high  water  mark  and  the  adjuceut  marvhef.     It  is 

formed 
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formed  of  alK>ut  two  feet  of  vegetable  mould,  twenty  or 
thirty  feet  of  shells,  mixed  with  sand  and  gravel,  and 
ten  to  fifteen  feet  of  blue  clay*  The  bed  of  sliells  it 
exposed  for  about  three  hundred  puces  iu  leogih«  and  about 
a  hundred  feet  lu  breadth. 
Uai-vieh  d:|l^  Immediately  beyond  the  Nase  the  nhore  sudden)y  recedes 
cad  forms  a  kind  of  estuary,  terminated  towards  the  east  by 
the  projecting  did'  of  Harwich,  which  is  capped  in  a  simi* 
lar  manner  with  beds  of  these  shells,  The  height  of  this 
cliff  is  from  forty  to  fifty  feet,  about  twenty-two  feet  of  the 
lower  part  of  which  is  the  upf>er  part  of  the  blue  clay  stra* 
turn;  <' above  which*',  as  Mr.  Dale  observes,  **  to  within 
**  two  feet  of  the  surface,  are  divers  btrata  of  sand  and 
*^  gravel  mixed  with  fragments  of  shells,  and  small  peb*. 
**  bles ;  and  it  is  in  some  of  the  last  mentioned  strata,  that 
*'  the  fossil  shells  are  imbedded.  *  Tliese  fos^tils  lie  promit- 
**  cuously  together,  bivalve  and  turbinate,  neither  do  the ' 
'*  strata  iti  which  they  lie  observe  any  order,  being  some* 
**  times  hi<^hcrand  sometimes  lower  in  the  cliff;  withstrate 
*<  of  sand,  gravel,  and  iVugments  of  shells  between.  Nor 
*<  do  the  shells  always  lie  separate  or  distinct  in  the  strata* 
**  but  are  i>ometimes  found  in  lumps  or  masses,  sooiething 
**  friable,  cemented  together  with  suud  and  fragments,  of  a 
"  ferruginous  or  rusty  colour,  of  which  all  these  strata  areV 


Suffn'.k  Hii4 
f  ritat  |art  of 
Norfolk. 


Somf'times 
ib.-v  a:e 
iMtxed,  some- 
tinict  th<*  spe- 
cies sciJuraieU. 


The  coast  of  Essex  is  here  separated  from  that  of  Suffolk 
by  the  river  Stour,  by  which  the  continuity  of  this  stratum 
is  necessarily  interrupted.  It  however  occurs  again  on  the 
opposite  side  of  the  river,  and  through  Suffolk  and  great 
part  of  Norfolk  the  same  bed  of  bhelU  is  found  on  diggings 
thus  appearing  to  extend  over  a  tract  of  at  least  forty  miles 
in  length. 

These  sliells  are  in  general  found  in  the  same  confused 
mixture,  as  is  described  by  Mr.  Dale ;  but  they  are  also 
sometimes  so  disposed,  that  patches  of  particular  genera 
and  specicii  a]>pear  to  be  occupying  the  very  spots  where 
they  had  lived.  This  seems  particularly  the  case  with  the 
small  pecttns,  the  macir^Pi  and  the  lejt'tumed  tchelk* 


•  Apjiendix  by  5taniucl  Dale  to  the  History  and  Antiquities  of  Hair- 
Hic^kanUpovercouil  by  Silus  Taylor,  1733. 

From 
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From  the  czrellciit  state  of  preservation,  in  which  many  In  cxceUmt 
of  these  shellt  have  been  found,  it  has  been  thought,  thai  P^^nraUoiu 
they  coold  hardly   be  regarded  as  fossiU    Many  acknow« 
led;^  fossil   shells  howerer   have  undergone  much  less 
changes  than  those  of  this^stratum ;  the  original  coloured 
markings  arc  entirely  discharged,  and  the  external  surfaces 
are  deeply  penetrated  with  a  strong  ferruginous  stain  ;  the 
inner  surfaces  also  are  tonsiderably  changed,  their  resplen- 
dence being  superseded,  to  a  considerable  depth,  by  a  dead 
whiteness*  the  consequence  of  -the  decomposition  of  this    ' 
part  of  the  shell. 

Like  the  fossils  of  most  other  strata  this  assemblage  of  JJj|J*J  *'**.^";* 
ahells  manifebts  a  peculiar  distinctive  character.    A  few  calij  frnm 
shells  only,  which  may  be  placed  among  those  which  are  ^J^h^u,*?"- 
supposed  to  be  lost,  or  among  those  which  are  the  inhabi*  sea. 
tants  of  distant  seas,  are  here  discoverable;    the  greater 
niimber  appearing  not  to  differ  specifically,  as  fur  as  their 
altered  state  will  allow  of  determining^  from   the  recent 
•hells  of  the  ncighbourjng  sea. 

Among  those,  of  which  no  recent  analogue  is  known,  A  thell  mem* 
appears  to  be  the  Urebraiuia^  figured  in  Dale's  History  and  onekooMir^ 
Antiquities  of  Harwich,  &c.  tab.  XI,  iig.  0*  p*  294,  and 
described*  Phil.  Trans.  No.  <291,  p.  157B.  Mr.  Dale  de- 
scribes this  shell  as  Concha  loHga  fossilis  ftuciata^  and  re« 
marks,  that  he  has  not  observed  '*  either  in  Aldrovandus, 
^  Rondeletius,  Belonius,  Gesner,  Johnson,  Lister,  or 
"  Bouanosy  any  shell,  that  resembles  this  our  fos»il,  unlesft 
**  it  is  one  of  those  figured  by  Lachmund,  p.  43,  No.  6 
**  and  7»  the  inward  part  resembling  our  fossil."  The 
shells  figured  by  Lachmund  are  uiidoubiedly  terehratultF^ 
but  they  manifest  no  particular  ogreeuient  with  this 
fossil. 

This  shell  appears  to  be  figured  by  Lister,  liistor. 
ComckyLtnb.iilfJig.  45,  an(}  is  assumed  by  Gmelin,  h's 
nomia  spantfylodei.  The  other  shells,  fig.  46,  of  the  same 
plate,  referred  to  by  Gm«lin  as  anomia  psittacea^  appear  to 
be  mutilated  specimens  of  the  same  shell.     Tliis  opinion  !«%  .'  ^ 

corroborated,  by  the  tint  given  by  tlie  accurate  artists  to  the 
whole  of  the  shells  contained  in  this  plate  agreeing  with 
the  dark  colour  of  the  Essex  fossil ;  and  ^y   the  circum- 
stance 
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Btnnce  of  their  being  generally  found  in  the  mutUntcd  sti 
in  which  they  are  here  figured  by  Lister.  BcAicles*  neiti 
<if  Libttrr*s  speclnifub  nt  all  agrt^ea  with  ihe  ptUucitl  sh 
with  N  trian^ului'  fnruaioii>  ofonomid  psittacea  ;  but  they 
ngrte  with  the  oval  atitiquat«d  bhell,  with  ao  obtuse  cai 
culnied  beiik,  of  aflothia  spondifhdes, 
TeiebiatnlA  Ifi  conaequeiirc  of  ihi&  af^reetoeiii*  it  veein^  prop«r  to  coi 

ipgndykKiii.  gidd- tj,i^  fo4«,H  sholl  «8  i'ormin;^  the  »pcci€i!i  anowia^pawrfj 
iodes*  But  Rs  the  chuiinentd  beak  is  rjut  tmturBl  to  it,  bi 
IS  the  cnn!»et{uenco  of  injury  ;  tind  a*  this  part,  in  it«  natural 
itttte,  IS  jiierccd  «ifh  n  ]nr\^e  round  fomra^n,  u  corrr^jpor** 
dent  chanj^e  fihould  be  made  in  the  doi^rriplioii,  and  it  mny 
be  phiced  under  the  more  appropriate  genus  of  tercbratuU» 
■9  terehmtttta  spovd(/hdes,  with  an  oval  uutiquated  shell, 
the  beak  piercid  by  «  Uo^e  round  forumtnu 

Tbisfihill  i&,  in  i;enerul»  about  an  inch  and  ahalf1an| 
thick,     uearly    oval,    rou;^hty    striated    transvrTi^'U\    m\ 
hat    its    large    foratuen    dtiljued    by   a    distinct    bord( 
It   sipptars  to  differ   from   every  known   recvut    or    foi 
tetcbrahtln* 

Another  of  the  probably  toit  ^htiU  of  thi»  stratnm  is  t) 
fo&si I  oyvffr,  fij^nred  Orj^anic  Ei mains,  &c,,    vol*  IfL 
XIV,  tv^.  3  ;  and  which  ih  th'jre  conjectured  tabe  the  sni 
oyster,  as  th;it  which  ift  dettcribed  by   Lamarck  as  ost\ 
dijormis. 

The  ro/wlc*  Organic  R*?moiiis,  toL  HI,  pl.V,  fig.  I3> 
another  sliell  belonging  lo  this  stjutuni,  of  which  it  is 
lievtfd  ihiir  no  recent  anuloi^ue  has  beeo  yet- found,     Tl 
ovate  aitd    rather  fa«iforcii   ^hi*U   appears  to    have 
smooth  ;  and  at  \U  C{\\[   size  about  four  inches  in  leiif 
lh<?  cv!urn»'Ha  han  four  folds,  and  the  shell  is  formed  byab< 
six  spiral  turns,  the  Inft  of  ivHich  raukes  two  thirds  of 
iIk'II,  dilating  at  ahttut  \U  centre,  and  contractiti|f  neai 
rqnatly  opwHrfls  a:id  duwuniards.     The  *pe<:iu»ena  yet 
fji\*e  no  opportunity  oijj^d^Mi|^of  the  Hp,  or  of  tlie  •Cceoii 
Lvn  of  the  ipire. 

Tij<j  EdfteJt  revcffed  mhtlk,  a**  it  has  been  termed,  mwi 
contrarhisLiiwi^  Hut,  Caneh,  of  Lister,  dr^.  (ISO,  fig, 
b,  c,  which  i&  here  very  abundant,  does  not    appear   to 
kuopix  in  any  other fttratum  Q/ths  island*    The  fossa!  nhi 
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with  the  whirls  in  the  ordinary  direction,  is  sometimes  found 
in  this  stntum*. 

It  kss  been  said,  that  the  recent  annlof^ues  of  hoth  thene 
•fadls  are  found  in  the  adjoining  sea.  A  recent  shell  it  in- 
deed foand,  which  very  nearly  agrees  with  the  ordinarily 
tamed  shell  in  its  general  characters :  hut  there  appears  no 
authority  for  supposing,  that  the  analogue  of  the  left- 
tamed  variety  has  been  discovered  there. 

AmoDif  those  recent  shells,  the  resemblance  of  which  to  F«»»'«*»''M*«f 
the  fosMi  ones  of  this  stratum  is  such  as  appears  to  render  u  becooiiisfcA 
comparison  by  an  experienced  concliologist  necessary,  may  ^'^  ««« 
be  enumerated : 

FaielU  mngariea^  patella  mititaris,  pMtelU  dnenns^ 
(tMlffpinta^  Lam.)  patefla  Jistnra,  femarginula.  Lam.) 
one  or  two  species  of /lafW/^e,  with  a  perforation  in  the  apex, 
ffuunHa^  Lam.)  nerUa  glaucinn,  nerita  eanrema^  fnatica^ 
Lam.)  turbo  ierebra^  fturriteifa^  Lam.)  murcx  corneus, 
mure^  maarevf,  strombus  pes  peiicani^  eypraa  pedkuiufy 
with  no  sulcus  along  the  back,  pholas  crisfyatutt  in  fraj^- 
ments,  JoiSm  entiSf  and  tolen  siliqua,  in  fragments,  cardimm 
edmle,  ieurdium  aculeatum  ?  bearing  the  si/e  and  form  of  this 
•bell,  bat  having  from  thirty-four  to  thirty-six  ribs,  with  no 
depressed  Hue  down  their  middle,  nor  vrstiges  of  spines ; 
woctrtf  fo/idd,  omiu.  exoleta^  venus  tcotica  ?  xenericardia 
teniiiSf  Lam.,  area  gfycemerit,  area  nucleus. 

Beside  these  remains  of  marine  animals,  the  fossil  hollow  Other  xntir^ 
taliercles  having  lost  the  spines,  of  the  thornhack  are  here 
found  ;  also  fragments  of  theybfW/pa/(i/r,  fscopnta  HuoraUs 
of  Lhwydd)  and  fossil  remains  of  sponge  and  alryonioy  pavr 
ticniarly  a  very  fair  specimen  of  the  reticulated  alcyonium. 
Org.  Rem.,  voU  II,  pi.  IX,  fig.  9. 

In  this  bed,  among  the  gravel  and  the  Bhclh,  are  fre-  i>.'culiar  fri«- 
queutly  found  fragments  of  fotstl  hone,  wliicli  poises*  some  J*»f"'*of  ^»^^«- 
striking  peculiarities.     They  are  seldom  more  than  half  an 
inch  in  thickness,  two  inches  in  width,  and  t^Aelve  in  length  ; 
always  having  this   flat  form,   and  k;>  ricruUy  marked  with 
•aalt  dents  or  depressions.     Their  colour,  which  is  brown, 

*  Zt  is  erroneoufly  stated,  Oiigiinic  Remain*,  vol.  HI,  p.  66,  that 
Chii  sheU  hu  not  br:en  yet  mentionefl,  a^  fb':n4  in  *hM  itratnni ;  sincr 
ft  Is  «9  pstlicutat:iLii  bv  DaIq. 

li-ht 
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light  or  dark*  nufl  somctiturs  inclmmg  to  a  greenisli  ttnt,  U 
cvidcfitly  iltfTivrd  fnun  ati  impre^jnation  with  imii.  From 
ihU  »mpregm*rioii  tluy  buve  alM>  rertiivt-d  >i  i,*ri*»l  iiher#-&»e 
€f  wvi^ht  aiwl  solidity;  from  imving  beirn  rdknl  they  have 
acquiffd  u  considerable  polt>h  ;  and  oo  being  ttruck  hy  unf 
hurd  body  llit-y  give  a  shnll  ringing  i^ound,  Tbe«e  frug- 
mfctitSy  wuj^hed  out  of  ilie  i^irutum  in  whiili  ihey  hud  beeo 
inih4n<ded,  art*  found  on  the  beach  ut  Wullon,  but  ocCMf 
mtieh  grrater  qniantity  at  l|rtr^»ich. 

Of  (lije  But  rouuJi:d  pieces  dct^cribed  above,  no  conjertore 
can  be  formed  as  lo  the  partiuulnr  bone,  or  perticulitr  nni*  ^H 
m«l,  to  which  they  bflonged.  But  within  thn^e  few  yean  ^B 
an  Kiisex  gentleman  foiitid,  on  the  bench  at  Harwirh«  a 
tooth,  ifchirh  «:ii  *iippo^d  to  have  belonged  to*  the  ip»«i«f- 
vhtth.  This  fo*sil  \ya%  kmdlv  ohtainedat  my  request,  for  the 
purpose  of  bring  exhibited  to  thi?  members  of  the  Geological 
Socif  tVf  by  roy  late  friend  Dr.  IVleni^h  ;  and  certainly  it 
ttppirarid  tube  part  of  a  tooth  cfihtit  aninmh  It  had  been 
brokeu»t)d  rounded  by  rolling,  but  its  character*  were  still 
eapabte  of  being  ascertaitied.  It  possessed,  m  the  softer 
}mt\%t  the  colour  uad  tijipe^^ruuce  of  the  £t^se%  miiier»Uhed 
bone»  60  distinctly,  a^  to  kavc  not  a  doabt  of  its  hoviiij^ 
been  imbcfldfd  in  this  .struTnra  ;  while  iii'the  en^iniel  it  ai4* 
bif^aed  decided  churQctcrs  of  the  tooth  of  some  fipectes  of 
the  mammoth,  or  Maxtodon  of  Cuvier. 

The  actual  limit  of  thi»  stratum  has  not  been  ascerlaincd  ; 
it  is  however  known  to  extend  through  Es«ex,  Middlesex, 
part  of  Kenty  and  Surry,  and  through  liertlordahtrcp 
Bttckinglium shire,  and  indeed  much  further  both  to  the 
uorthw;ird  uud  wtijtward.  In  many  parta  its  continuity  haa 
been  itiiermpted,  ttp[.arputly  by  partial  abruptions  of  H» 
to^flber  even  \^iih  u  poriiou  of  the  stratum  on  which  k  rests* 
The  shrill  of  this  Mrutufn  hare  hitherto  been  discovered 
ouly  in  the  parts  ulrrndy  noticed. 

Bfue  clay  strafum, 

Thi««  the  next  subjacent  bed,  is  formed  of  a  ferruginoui 
chiy  exct?eding  two  hundred  fctt  in  thicknean,  Ita  colour 
for  a  few  feet  in  the  upper  part  u  h  ytllowi«h  broirn»  but 
through  the  a  hole  of  ilii  remaining  depth  h  of  n  dark  blorsh 
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gray,  verging  #ii  black.  It  is  not  odIj  characteriied  by 
thcie  drcnnstancesy  but  by  the  nomeroos  septaria,  which 
un  dkpened  through  it^  and  by  the  peculiar  foasiltf  which 
il  oootnins. 

The  difiereoce  of  colour  obaenred  between  its  superior  and  Cause  of  the 
foferior  part,  and  which  has  generally  been  supposed  to  be  ?»ff«M"«nce»n 
owing  to  a  diffirrence  in  the  degree  of  oxidation  of  the  iron 
present  in  it,  appears  to  be  the  result  of  a  difference  in  the 
quantity  of  it,  occasioned  by  the  washing  away  of  this  metal 
tn  the  upper  part  by  the  water  which  percolates  through  it, 
and  which  runs  off  laterally  by  the  numerous  drains  made 
near  I  he  surface.  The  dark  red  colour  of  tiles  made  from  the 
blue  clay,  the  reddish-yellow  colour  of  the /^/ace'bricks  made 
of  the  yellowish-brown  clay,  and  the  bright  yellow  hue  of 
the  MMikid  maimst  those  bricks  which  are  formed  of  the  yel- 
low clay  which  has  been  exposed  to  repeated  washings,  are 
thus  accounted  for. 

The  septaria  lieborizoqtally,  and  are  disposed  at  unequal  Septtria. 
distances  from  each  other  in  seemingly  regular  layers  ;  and, 
as  has  been  just  observed  of  the  stratum  itself,  they  become 
of  a  paler  colour,  and  it  rany  be  added  suffer  decomposition, 
when  placed  so  high  in  the  strutum,  as  to  be  exposed  to  the 
actioo  of  percolating  water*    They  frequently  include  por- 
tions of  wood  pierced   by  the  teredines^  nmitili,  and  other  Their  septa 
shelia ;  and  it  is  a  fact,  that  may  be  worthy  of  being  attended  frequently  in* 
to,  while  inquiring  into  their  formation,  that  the  septa  of  ,ubg|3,)(.^g 
calcareous  spar  frequently  intersect  the  substances  enclosed  enclosed  in 
in  the  septaria.  ^^^' 

This  stratum  is  to  be  found  not  only  wherever  the  pre-  Extent  of  ihi« 
ceding  deposition  extends,  but  in  other  parts  also,  where  that  ttntum. 
has  been  removed.  The  cliffs  of  this  clay,  at  Shepey,  ex- 
tend about  six  miles  in  length;  the  more  elevated  parts, 
which  are  about  ninety  f(?vt  in  height,  being  abuut  four 
miles  in  length,  and  declining  gradually  as  they  terminate 
towards  the  east  and  west. 

The  fossils  of  this  stratum  have  been  already  carefully  Its  fossils,  in 
particnlarised.     A  catalogue  of  those  found  at  Shepey  wae  ^^'^P*> » 
added  by  Mr.  Jacobs  to  his  P/anta  Favershamierues :  and  an 
account  of  several  of  the  fossil  fruits  found  at  Shepey  was 
published  by  Dr.  Paraons  in  the  fiftieth  volume  of  the  Phi- 
V0L.XXX1 Jan.  1812.  £  losophical 
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lotiophical   Transactioni.     The  foii«tls  of  Hampshire  hn 
been  scieutififaliy  describerl  by  Dr.  Sblunder.  in  the  Fossilt^ 
Hantmemia  of  Mr.  Brnitder,  where  I  he  fo^siU  themselvet 
are  very  exactly  figured. 

It  was  not  supposed,  even  nfter  the  publlcaiion  of  lhes>e 
atM:nnuts,  llntl  the  fof^t^ila  of  Shepey  and  thinre  of  Hampshire 
wrre  of  the  same  strutiuD.  Anton jl;  th«:  Hampbhirc  losbils  no 
meiiUon  is  made  of  crabs^  lobsters,  tortoise*^  nauiith  or  of  the 
heads  or  bodies  ofjishes  to  abundant  at  Sbepey;  while  the 
tnurrx  pyniXt  murfx  toftg€tvujtf  strombus  ampins,  icc^f  of  the 
HtfUip^hirecliti  had  nevefi  perhups,  been  enumerated  amoug 
the  Shepey  fossils. 

The  identity  of  the  stratum  at  Shepey  and  in  Hampshire 
has,  within  H  few  year8»  betn  decided  by  di|;ginu  ^"^**  *^'* 
satiie  btrutum  at  Kew*  where  several  of  the  fo5^iU»  whicfi  hud 
hitherto  b^eu  aiippoted  pecuhar  to  Shepey,  tvere  found  i 
the  tame  pit  with  those  which  Itail  been  contidered  a«  pecu 
liar  to  Hampthire. 

lu  the  present  year^  on  cutting  through  a  mound  of  thi 
iitratum  which  forms  Highgate  Hill,  this  identity  hes 
atitl  tarthernianifesteil  by  tlic  discovery  of  j£K«atoaniber»  of 
thoye  fossjils  roiii^'lcd  together,  which  hurt  been  generally  di^- 
tin^unhed  into  Hamp'^hire  and  Shepey  fosails;  as  crabi, 
nautili,  Sec,  like  tho»»e  of  Shepey,  to^^ether  witli  sevexal 
Bhelli,  which  hud  been,  getic rally  regarded  us  peculiar  to 
Hampshire,  and  in  particular  that  uncomsnon  alated  ilaelt^ 
itromlms  amplut,  Soliinder.  frositliaria  macropltfa,  Lu- 
marok.) 

Id  examining  this  stratum,  the  rnnons  fact,  that  certai 
orgnnic  remainnure  peculiar  to  ptiiiicular  depositions,  ia  fir 
obferved.  Very  few  indee«i  of  the  fossil  shells  of  the  grav 
atratn  avc  to  be  found  in  the  bed  of  blue  clay.  In  the  grB%' 
strata,  by  far  the  grealcr^'number  of  ihe  shelb  hear  a  clo: 
agreement  with  those,  which  now  exist  in  not  very  distant  seas; 
Lnt  in  this  clay  stratum,  •*  very  few  of  the  sheUa  are  knovvu 
•♦  to  be  natives  of  our  own,  or  indeed  any  of  the  European 
*^  shores  ;  but  the  far  greater  part  of  them,  upon  a  com 
••  ri»on  with  the  recent,  are  wholly  unknown  to  ua^ 


•  F««tIU  Hantoniciiiia,  p.  Sv 
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I»v  fitnituni  eoufaiiis  fowb*  of  «.  much  Tltit  itnituaf 
.  uf  the   gn,trf  Pt,.t.,m.   it  po^*-^^ '^Zt:t: 
<hich  agffe  with  its  position  in  nhowfri^,  th:il  mer.feiiDQ* 
tirely  mo«lern  formation,     ll  iochi<kM»  none    *""**** 

No  f^NU'tRff  «f 

lost  fgftitl  in 


anv  of  the  Io»r  foiieilM,  ^uch  ua  the  comu 


itf,  encrtnilfj,  ^c,     Mr.  Jacobs  in«lt't«d  speak*  of  one  it 

rfffct  Bpcciracn  of  Mmtnitrs  and  oi'  aUtuitte  hnving  been 

roaod,  but  at  the  jtame  time  us  bein^  very  uncommon  ;  Mr. 

ider  however  doea  i>ol  appear  to  huve  met  wilh  uny  ot 

nlderfoifsih ;  hot  hare  any  of  theni  been  discovered  either 

KcfT  or  at  Hi^h^te.     Hence  it  •eem^reasonnble  to  coiH 

[elude,  that  the  single  imperft'cl  beletunitu  nnd  the  few  mn" 

firoitiewere  not  ioh»hitant6  of  the  sea  tit    the   period  vihen 

thia  ilnatom  wus  depo&ilcd,  but  were  washed  out  of  some  of 

lli«  more  uncietit  tttmtUt  a»d  lodged  by  uecideiit  io  the  bed 

rhrrethej  were  found*.  m 

TIlc  quantity  of  fruit  »u  ligneous  seed  vessel*  and  berries,  TOO-^pedmerii 
rhiehba»be«n  found  in  iiiit>  stratum  at  Shepey,  it  prodi- **' •**^  *'*^^* 
giooa.  Mr.  Franci*  Crow,  of  Feverabmn,  hat  procured  from 
t%»&  '  "  '  ,.ot  a  Very  large  coHecUon;  and,  by  lareiuUy 
COBTir  i<:h  individual  »[)ecimen  by  their  intertiaJ  a«  A'elt 

m  their  external  appearance,  he  has  btren  etuib'ed  to  select 
a«teo  hundred  ipecitneuft,  none  of  wrliieh  arc  dupticatejit 
and  rvry  few  Hj^ree  with  any  ktiown  8eed  vesM^U.  Theec 
Trgctebk  remaiuH  have  also  b^en  found  on  the  opposite  fU* 
aborr,  but  m  very  small  numbers.  They  have  aUubren 
vitb  in  that  part  of  the  stratum,  which  haa  been  exa- 

at  Kew.     At  llij^hgate  and    at    Shepey  a    rcVmous  P'^calUr  r 
M,  highly  inflanmiabie,  of  a  du^rkish  brown  col<>ur,  and  *•"*  ™*"*^'' 
rleidtog-,  on  friction,  a  ptxuliar  odour,  has  alno  b<ien  found* 
*bi4  fttibfttance  has  been  Cfinjectured,  to  exist  in^an   un- 
Ittred  «tate ;  and  thiti  indeed  seems  tt»  be  the  fact  from  ita 
fracture:   but  it  must  be  observed^  on  the  other 

•  It  ippcon  to  be  neeesitary  to  gsfttd  ajEmiuAt  tiro  soorces  of  errour,  Two  lourefvif 
wlnleii|)prvpnatia|;  fiMiilsto  Ihcir  r(>«pectivc  stmta :  one  is  tbeeircuca-  ^''^^^- 
^taaeclwrrsllailcd  to,  i»hfrt  the  fcMsils  of  a  |»rceMstent  stratum  1i«t« 
liera  ws«b^(]  out  by  the  watem  vrbilc  depoaitiD|^  a  more  recent  nlratum  : 
Ibc  othfw  i«  wber'T,  at  tbr  line  uf  jnncliun  <  /  two  slrntu,  tbe  animals  of 
tbroaearr  found witbiu  ibc  bordcraof  iU(  otber  stratum)  a  circa m- 
itauce  by  oomeaavdifficalt  ti»  btconcciytiloraiplaimtd. 

£'i  band, 
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bund,  that  piecei  of  it  occur,  which  are  peDetrated  by  inm 
r  pyrites* 
f^ndaninah       This  stratum  is  also  rendered  exceedingly  interesting  by 
iSrdei'^  *^*r*  ^^  »ar*we  appearing  to  have  been  the  residence  of  land  mni- 
mi^Sy  not  a  single  vestige  of  which  seems  to  have  been  found 
in  any  of  the  Dumcrous  subjacent  strata  of  the  British 
series.     Mr.  Jacobs  relates,  that  the  remains  of  ad  elephant 
were  found  at  Shcpey.     The  remains  of  the  elephanU  stag^ 
and  hippopotaMus  have  also   beeu  dug  up  at  Kew.     At 
Walton,  iu  E8!»ex,   not  only  the  remains  of  the  eiephant^ 
'  stag,  and   hippopotamus  have  been  discovered,   but   also 

retnains  of  the  rhinoceros,  and  of  the  Irish  Jbssil  elk.    Org* 
Rem.,  vol.  iii,  p.  366. 
Situation  of         It  has  been  generally  supposed,  that  these  remains  were 
^  contained  within  the  stratum  of  blue  clay  ;  but  the  drcum-' 
stimces,  under  which  they  are  found,  seem  rather  to  war- 
rant the  conclusion,  that  they  were  deposited  on  the  surface 
of  those  low  spots,  where  abruptions  of  the  superior  part  of 
this  stratum  had  taken  place.     Thus  the  remains  <if  the  ele- 
phant mentioued  by  Mr.  Jacobs  were  not  in  the  cliff,  but  in 
a  low  situation  at  a  distance  from  it;  so  also  the  remains  of 
•    land  animals  in  Essex  occur  a  little  below  the  surface,  in  a 
line  with  the  marshes,  which  are  a  very  few  feet  above  high 
water  mark.     By  a  communication  of  the  late  Mr.'William 
Trimmer,  of  Rew,  it  appeared,  that  he  found,  under  the 
sandy  gravel,  h  bed  of  earth,  hij;hly  calcareous,  from  one 
foot  to  nine  feet  in  thickness  ;  bentnth  this  a  bed  of  gravel  a 
few  feet  thick,  containing  water ;  and  then  the  main  stratum 
of  blue  olay.     At  the  bottom  of  t)ie  sandy  gravel,  he  ob- 
served, that  the  bones  of  the  hippopotamus^  deer^  and  elephant 
Were  met-with  ;  but  not  in  those  parts  of  the  6eld,  to  which 
Shf-Hi  found     the  calcnreouix  bed  did  not  extend.     Here  also^a  considera- 
therc.  IjIp  number  of  s'mall  and  apparently  fresh-water  shells,  and^ 

at  the  bottom,  suuil-sjiells  were  found.     Does  it  not  seem. 
Formation  and  that  the  ttrst  appearance,  or  creation,  of  land-aninials  was  on 
dciiruciiori  o:"  jjjg  j^y   j^j^j  ^^  ^j.j^  stratum ;  and  that  they  were  over- 
whelmed  lu  these  spot»,  by  that  sea,  which  deposited  the 
present  superincumbent  strata  of  gravel  ? 

( To  be  cm%chded  in  our  next,) 
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Fariwi  Ohservati*ms  respecting  the  Art  of  Glassmakhig, 
with  a  View  io  exptain  some  Phenomenoy  that  occur  nv  the 
fabrication  of  Glass^  and  point  out  the  Application  ^ 
these  to  the  obtaining  of  new  Products  :  by  Mr,  GuYTOjtf- 

MORTBAU*. 

X  HE  art  of  glasstnaking,  though  one  of  the  most  ancient.  Art  of  (las;*. 
since  there  are  documents  that  attest  its  having  been  prac-  'niking  empi- 
tiMrd  by  the  Pheuicians,  was  long,  like  most  of  the  usefu!        * 
arts,  nothing  more  than  a  tradition  of  those  processes,  which 
had  most  uniformly  succeeded.     Now,  however,  we  feel  the  but  ought  hot 
necessity  of  combining  with  it  those  principles,  the  applica-  »<*  co"t»aue  so. 
tioD  of  which  has  successively  unfolded  the  essential  circum^ 
stances  of  the  processes,  increased  and  improved  their  pro- 
ducts, and  may  yet  afiurd  new  views  either  of  economy  or 
perfection. 

Such  was  the  object  Mr.  Loysel  proposed  to  himself  in  Writets  on  it. 
1791,  ID  the  Essay  presented  by  him  to  the  Academy  of  Sci- 
ences; which,  under  that  modest  title,  left  far  behind  it  the 
works  of  Nery,  Merret,  Kunckel,  Haudiquert,  ^lancourt, 
aod  others,  who  had  written  on  the  subject. 

Still  more  recently  the  labours  of  Mr.  d'Artiguesf  have  D'Artifues. 
given  us  hopes  of  a  treatise,  that  would  embrace  the  whole 
of  this  art,  and  place  it  on  a  footing  with  the  present  state  of 
our  knowledge. 

The  two  papers,  that  Mr,  d'Artigues  has  already  commu-  Ftct«  noticed 
nicated  to  the  class,  have  called  my  attention  to  some  facts,  ^^  '***  author, 
that  I  had  noted  down  ;  and  which  appear  to  me  sufficiently 
connected  with  the  most  important  phenonienu  in  the  pro- 
cesses of  this  art,  not  to  be  consigned  to  oblivion.     Of  these 
I  shall  proceed  to  give  a  succinct  account,  with  such  retiec-- 
tions  as  may  tend  to  elucidate  their  theory. 

The  chief  subjects  of  these  observations  will  be : 

1.  The  separation  of  glass  of  different  densities  by  eliqua-  Clasaification 
tion:  ofihwe. 

•  Ann.  dc  Cbim.  vol.  LXXIII,  p.  113.    Read  to  the  lastitute,  the 
2Dth  of  Jan.  and  ftlh  of  Feb  18 1 0. 
t  See  Journal,  vol.  X,  p.  p.  56,  89. 

2,  The 


ti 
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3.  Ttie  results  of  the  anneutiog  of  large  mastet  to  crftct> 

ble^mouliib  : 
0,  The  colourins^  of  gUs^  red  by  copper,  and  in  cemetitB : 

4.  Thealterati\Mi  glMW  undergoes  I »y  long-cootmuevi  heat 

5.  Tllia  iiiteratinii  by  tlie  fire  of  our  fnrnaccs  compuri 
witli  that  of  vo)c«Aiioe^  : 

6.  T^stU'i  what  constitutes  the  rcui  liirit^rc-nce  brtweea' 
trudtpareiit  aud  dcvitriikd  glut>s. 

Od»»  I.  Separation  of^tass  of  different  densities  hy  eJiquatiom 

fu  t77t>  1  a<(OinpHuicd  Mr.de  Biitfbti  to  the  ptuti;  ^lass 
tnaiiufuctoiy  thrtt  cxisiiug  «it  Uouellf,  tu'ar  Laogrei,  uuder 
the  direction  of  Mr.  Alktt,  wht»  wroie  the  arttcie  giocrm  in 
the  Eticyt'hjHdie,  li\s  obji^ct  *Aa»  to  aiaktf  aoitir  ^ xpt^riiueiiu 
ou  \\w  fuliriculiuti  of  4  muss  uf  flinl-j^Iubs,  for  coiistructing 
the  kntiitt  a  cchehns  described  lu  thtf  6r8l  volume  of  hit 
Siipplenictits.  -  I  shiill  not  spnik  of  the  various  procestes 
tried,  ami  tlie  difficultUH  that  obliged  him  to  ^ive  up  the 
hope  of  obtiiiniu^  one  bingle  piece  of  ftufTictent  thickness  ; 
but  confine  myself  to  the  very  exiruordiimry  re&ult  of  one 
trial  I  witucii^ed,  and  Mhicli  1  conceive  may  be  compared  to 
what  rartultiiri^isilii  term  eii<fuatiou, 

A  ftiu*s  of  flint-i;las»*»  37  niiU  [r46  inche*]  ihiek,  had 
juvt  been  ruti  out  ou  tlie  copper  tabic*  A  partioo  of  thta 
ghi«fc,  about  llifLC  or  four  fiiitrers  thick,  was  [th  m  the  cru- 
cible; and  it  wu&^uppt)i»trd,  thai,  t>y  char<];m^  it  afresh  with 
the  common  composition,  the  glass  obtuitted  would  be  »o 
much  the  tiner»  bectiutie  it  would  approach  nearer  in  qua- 
lity to  flint-jfltiBis.  The  refined  gla^s  huvinj^been  ludle«J  into 
the  cistern,  and  run  on  the  table  to  the  iliicknes»  of  three 
lineSf  Vfna  placed  in  the  anneallni;  furnace.  When  it  wai 
taken  outv  it^  quality  wa»  exumtned ;  and,  to  our  great 
surprise,  ou  rultnjg  it  there  oppeartd,  iu»tead  uf  a  aiogle 
glai.9,  two  very  dibiinct  t^tratu,  the  line  of  separation  of 
which  was  plainly  marktrd,  and  extended  throughoat  the 
tnasa;  the  lower  stratum  occupyicrg  about  one  third  of  ihn 


•  The  cottipoiitiou  vr«f  39  part*  ^Trderrd  Madafraiifar  cry«fal, 
Sj  miofuiD,  J6  Boda,  and  i  nitir.  £leBi,deCliim.  de  l>\itm,  tal,  I, 
p.  I7p. 

*  thickncia. 


AIT  OF  GLAMMAKINC.  ^  S5. 

thicVnetfc  I  brought  sway  a  piece  of  it,  whicti  T  showed  at 
the  public  lectiirea  of  the  Academy  of  Dijoo,  in  the  Col* 
lertioo  belonging  to  which  it  wus  deposited. 

It  was  already  well  known,  tlrat  ghiss,  in  the  composition  Tht  Itsd  ran- 
of  which  a  large  proportion  of  oxide  of  lead  is  employed,  j23om"uS-'** 
does  not  easily  afford  a  homogeneous  mass,  because  the  fornu 
denser  parts  are  not  retained  by  an  affraity  capable  of  pro- 
doctng  an  equilibrium ;  and  hence  the  difficulty  of  ob« 
^tuning  flint-glass  free  from  streaks.    But  such  a  speedy 
and  complete  precipitation  is  a  solitary  instance,   arising 
froa^  a  combination  of  circumstances,  which  we  can  scarcely 
hope  to  reproduce,  n 

From  what  has  been  said,  we  can  scarcely  doubt,  that  the  ly  ttisskt  a 
streaks,  from  which  glass  abounding '  in  oxide  of  lead  is  «>rom«nce. 
seldom   free,   arise  from  a  commencement  of  eliqustion.  qoatioa. 
The.  boriaontal  position  of  these  streaks  proves  it ;  fow  they 
ire  not  distinctly  perce|itible,  except  the  light  comes  to  the 
eye  in  a  direction  parallel  to  the  zones  of  unequal  density. 
I  have  a  piece  of  flint-glass,  nMinofactured  also  under  my 
owo  ay«t  which  is  three  cent.  p*18  in«]  thick,  which  any 
one,  not  apprised  of  the  contrary,  would   suppose  to  be 
perfocUy  goad«  because  the  division  is  softened  down* 

Oss*  IL    TVialf  qf  a  crueible-tMuld  for  annealing  large 
masses  ^f  glass. 

In  the  various  experiments  made  at  the  plate-glass  manu*  Stone  mould 
iac^ry  at  Rouelle  for  the  same  purpose,  a  hard  calcareous  [™'"*^i^'of 
stone,  cut  in  the  shape  of  a  circular  crucible,  was  at  first  glaw. 
employed.    It  was  supposed,  that,  when  it  had  been  coo- 
verted  into  lime  by  a  graduated  fire,without  having  its  shape 
aTtered,  it  would  hold  the  refined  glass;  so  that,  bounding 
the  bottom   accurately,  the  glass  would   be  aunealed  by 
eooliug  slowly  in  it,  as  in  an  annealing  furnace.    Tlie  result  ESecu. 
was  a  msss  full  of  large  blebs  throughout  its  substance, 
and  on  its  surface. 

With  the  samtf  view  trial  was  made  of  a  crucible-mould  Pouefj* 
made  of  the  best  potter's  clay,  and  baked  as  hard  as  pos-  mo«»U* 
aible.    The  glass  was  perfectly  refined  in  this,  and  retained  j^eiult, 
its  honogeoeousnest  in  annealing;  but  the  mass,  7  cent. 

l«75 


[t'75  lu.]  thick,  and  120  [47**  iu.]  in  diameteri  wab  divi 
by  cracks  from  the  centre  to  the  circum(er*:nce  ;  l>ecuu&e  the 
adhesion  of  the  glu«  to  the  sidtb  of  the  crucible  bud  jire* 
vented  it  from  contraL'tioi;  its  diaiension»»  the  cUy,  so 
highly  Uuked,  Tiot  being  su&ceptihif  of  an  equal  diaiinulioii 
of  bulk  in  cooling*  I  pre&tfrve  a  ptecf  of  this,  cut  in  tli^ 
form  of  a  sctre^papier^  the  traiijjpareucy  of  i^hich  in.  i# 
grcut  R  thkkut't>s  id  remarkable,  though  the  compo&itioa 
wtt»  uot  prepared  for  b<fiug  coloafk'4;a» 


I 


Obs*  III,     Ghts  eohured  red  by  copper. 

Hitherto  glass  hua  been  btulued  red»  wlietht'r  for  chu^ 
windoiars,  or  for  imitating  gems,  only  by  combioiii^  in 
djlYlrciit  proportions^  according  to  the  ttat  desired,  oxide  of 
gohl  by  tin,  oxide  of  iinitj^Hnese,  and  sulpburel  ot  aoti- 
mojiy.  Such  are  the  com po»nUoni>  indicated  by  Fonltuueu» 
and  in  Loyssel's  Eiisay  on  GlaHbiuuking. 
G!u3 stoned  Clouet  has  given  a  diHerciit  pioce«*!»  in  hi&  loquiriea  laio 
red  Uy  uon,  ^^  Coi&poAition  of  EimmtUy  which  he  vtan  &o  kind  lu  Uy 
communicate  to  nie  in  munnscnpt  some  yrnrs  ago,  and 
vrhich  I  publiiihed  in  llie  AnnuU  of  Chtmistry,  for  May, 
1800.  TUiu  proce!«s  consisti*  in  lixiog  tbe  colour  of  red 
oxide  of  iron,  by  lakitiing  a  nuxture  of  sulphate  of  iron 
and  lulphate  of  uluniine :  but  lie  precisely  dec:laie>,  that 
we  h;ive  r>o  tnctaliic  oxide,  wliich  {^ive*  a  red  direcUy  by 
fusion  •-  •  ••  •  ihMi  ihi*  colour  inu^i  be  cornpotied  of  different 
gnbstBucet*  •  •  ••  ^aitd  that  it  is  deuiruble  to  multiply  experi* 
WPOts  with  the  new  metals,  wliich  noutd  perhaps  furnieih  u 
fid,  that  is  not  to  he  produced  directly  or  cajpf/y  ity  any  of  the 
metatlic  stihstauecs  ancieittly  known,  lie  speaks  of  tlie  OX* 
ide  of  copper  oaly  in  the  preparutiun  of  green  enamel:  aiid 
tnd  by  capper,  though  he  t»omctiine«  obtained  a  tolerably  tine  red  fruixi  it, 
partjcuhirly  by  miNiug  wiih  it  oxide  of  iron,  lie  says,  that 
this  colour  is  very  fiigaciou6,  uud  frequently  disappears  even 
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hum  copper 
Iff  to  4ccideat 


fvhlle  the  glass  is  making. 

An«iccident,   that  happened  in   1783  at  the  plate  ^las»s 
tnunufactory  of  St.  Gobio,  appeared  to  me  to  a»tcertuiu  lb« 
circuiDvtanees,  \n  which  we  tnuy  hope  to  fix  in  glass  tKe*^| 
colour  of  red  oxkie  of  copper;  and  »  direct  experiment, 

wade 
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Hide  at  the  fluboratory  of  the  Polytechoic  school,  tends  to 
confirm  this  conjecture. 

It  ii-ihe  practice  in  plate  f^Iass  manufactorit>s,  when  the  partofaladlt 
glass  is  refined,  to  ladle  it  out  of  the  pot  into  a  cistern,  which  ^**Xr***^ 
is  afterward  tak^n  out  of  the  furnace,  tli:it  the  glass  may  be 
ran  on  a  table.  The  ladles  are  made  of  copper,  with  an 
iron  handle,  and  are  dipped  into  water,  us  soon  as  they  begin 
to  get  hot.  A  workman,  having  neglected  this  precaution^ 
brought  out  only  a  part  of  his  ladle.  It  was  supposed,  that 
the  melted  por^n  >irould  sink  to  the  bottom  of  the  pot,  and 
be  preserved  there  as  under  a  vitreous  flux.  Accordingly  the 
catting  and  anuealing  were  proceeded  with  us  usual ;  but  to 
the  surprise  of  the  wurkmcMi,  the  glus^)  exhibited,  not  only 
%l«w  metallic  gruins  embedded  in  it,  but  bauds  pretty  uni« 
fbraaly  coloored  of  a  verj*  bright  red.  I  lay  before  the 
Classa  piece  of  this  gUMs,  polished  on  one  side,  17  cent, 
\Qr^  in.]  long,  12  cent.  [47  in.]  wide,  and  7  mil.  [2'75  lines] 
thick. 

There  can  W  no  doubt,  that  this  colour  was  produced  by  Theory. 

the  copper  carried  suddenly  to  that  degree  of  oxidatiou* 

which  .-gives  it  this  property  ;  and  fixed  in  this  state  by  its 

diiTuaion  through  the  vitreous  muss.     But  can  w«  be  cer«  Caa  we  pro. 

taiu  of  reproducing  the  same  circumstances  }  and  by  what  ^^^  ^^1  ^' 
-    ■__, .     ,  ,    .  .  ...  .   •*«  **  piesr 

nieanar    This  1  was  dtutirouA  of  ascertaining  by  experi«sure? 

ment. 

i  took  some  powdered  plate  glass,  mixed  it  with  three  per  Experiment 
cent  of  copper  tilings,  ^nd  brought  the  mixture  to  complete  ^^  P**^* 
fusion.    The  glass  was  without  colour^  and  the  copper  in 
metaUic  <;lobules. 

I  repeated  the  experiment  with  common  white  glass  and  with  eominon 
six  per  ceut  of  copper  filings;  and  obtained  a  vitreous  (' 
mass,  well  fusted,  and  of  a  very  uniform  red  colour,  but  so 
deep,  that  it  appeared  in  the  state  of  enamel  rather  than  of 
glass.  On  the  surface  was  observable  a  crust  less  compact, 
approaching  to  the  nature  of  scoris,  of  a  brown  inclining  to 
black. 

Mixtures  of  glass  and  copper  in  the  state  of  oxide,  even  ^^^  ^.^^^  ^^^^ 
in  the  lowest  degree,  afforded  only  a  greenish  tinge,  and  part  of  copper.  * 
of  the  copper  was  reduced. 

These  results,  while  they  annonnce  the  possibility  of 

producing 
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producin;*  a  ted  j^fuss  witli  copper,  confirm  the  opinion  of 
Clouet  respcciiii;*  ilie  difTicutty  of  reDdenu^  thb  colovr 
fixed  ID  the  fire.  But  ivhy  (Uei  plate  ^1©a*  afford  enly  rr- 
,^  diie**cJ  copper,  u  hile  common  white  ifhiiis  produced  ii  vitreoiit 
oxide  ?  h  leema  to  me»  that  it  would  be  difficult  to  secouoi 
for  it  by  »uppoBiiit^,  that  the  Imicr  contjiiiied  some  oxtg 
atiufj;  subftauce:  but  it  offers  it»ptf  uaturaUy  wKeti  we  co< 
sider,  thut  tlie  compo*^i»ioii  of  the  former,  beint;  much  more 
fasiUe,  ccciibionr<)  the  fusiou  of  the  metHt,  and  thus  with* 
drew  H  from  the  ttclion  of  the  air,  before  the  tetuperata 
w«s  auflicienlly  hl|*;h  to  be  effeetuat, 

Ititt  nuiieresiiary  to  ubsenre,  thwt  this  explaimtion  is 
tncoohi^teut  with  the  pheuomeuou  before  described;  sin 
the  i>poon  did  not  pah»  to  the  stute  of  vilreou*  oxide  in  tli§ 
plute  <;tH!!»»,  tilt   it  had   repeatedly  undergone  the  actiou  of 
the  uir  und  of  the  heat  of  ihc  furtitue  biinultoneoualy. 

Mr.  d*  Arret  has  made  severul  triula  fur  colouring  gUc» 
with  cements  impregnated  tviilt  colouring  metallic  oxides. 
He  employed  iron,  copper,  cobalt,  and  nwngancse,  in 
various  proportions,  and  in  diflerent  states.  Iron  lefi  but  « 
pttte  colour.  Coljalt  and  muii^janefee  coloured  only  the  ce» 
incntB.  In  that  oiade  with  copper  left  from  the  distillation 
of  ilB  acetate,  ibe  glass  wnu  completely  devitrified,  acid  of  % 
deepgrceu  at  if  a  «urfii<?e,  the  colour  growing  ligbter  toward 
the  centre,  where  It  bad  a  reddish  tiuge.  A  plate  of  glaM 
coloured  by  cobHlt  having  been  placed  in  the  common  ce- 
ment with  a  capsule  of  white  ^Um,  and  exposed  to  a  hettt 
of  50"  of  Wedgwood ;»  part  of  tiie  capsule  was  found  lo 
be  tinged  bluvi  without  havutg  undergone  fu^iion,  the  sur* 
face»  being  only  divested  of  their  polish,  and  a  little  rougb- 
ened  :  which  is  readily  accounted  for  by  the  known  pro* 
perty  of  this  metallic  oxide  to  ri^  in  ra^K>ur  at  a  very  high 
teiuperature. 


0»»,  IV.     <y  the  allcration  that  glasg   undergoes  by  ih4 
attioH  of  greet  heal  long  conti»ue<L 

Mtfrfirt-  Tbeiutere»ting  papeKof  Mr.  d*Artigue«  on  the  devitri- 

tionoffiUia     fication  of  gtas^s*  has   turned  men's  opinions  toward  the 


*  An.  ^  CUhn.  ?ol.  L^  p.  035 1  or  Journil,  vol.  X,  pp.  b$,  S9. 
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taftl  cause  of  tins  phenomenon,  which  mta  too  long  coo»«  ^  Yaam  eonfi- 
teed  as  the  product  of  m  cementation  according  to  Reau*  nued  hcau 
mar't  process**     Certaiu  factSv  which  I  noticed  loof;  ago^ 
mmj  farnish  some  particalnrs  illustrutive  of  the  explaoation 
he  hu  given. 

In  ITM*  Mr.Ciffle«  a  porcelain  manufactnre  at  Lnneville,  Specinens,  bj 
stDt  ne  sereral  specimens  of  glass  of  different  qualities.  '  ^^ 
TCodcfcd  opake  by  the  long-continued  action  of  heat,  with* 
BQt  having  been  surrounded  by  a  mixture  of  sand  and 
gfpram  in  Reaumur's  mode.  The  five  pieces,  which  I  lay 
before  the  class,  made  part  of  thefie  s|jeciroent»,  and  have  the 
•rigiiial  labels  still  fastened  to  them. 

No.  1  is  a  piece  of  common  window  glass,  13  cent,  by  10  No.  1* 
[5  n.  by  S*9t1»  which,  by  exposure  to  the  strong  heat  of  a 
porcelun  fornace,  without  any  cement,  has  become  abso- 
lately  opake,  and  very  white,  without  any  alteratioix  of  its 
shape ;  and  has  acquired  much  greater  hardness  and  soli- 
dity. 

No.  9,  a  piece  of  the  same  window  gla^s,  exposed  in  the  No.  2. 
same  furnace,  and  touched  by  the  flame,  has  also  become 
opake*  and  of  a  fine  white  in  the  fracture ;  but  the  surfiM:e 
has  m  ydlowkfa  tinge. 

No.  3  is  a  piece  of  bottle  glass,  kept  in  the  fire  in  char-  No.  S. 
coal  dust,  equally  become  opake,  of  a  6na  white  internally, 
with  a  uniform  shining  coat  of  brown  black  over  all  its 
•orface. 

No.  4  is  a  piece  of  a  bottle,  which  has  undergone  the  Ne.  it 
heat  of  a  porcelain  furnace  surrounded  with  powdered  soot. 
It  has  acquired  tf  coat  of  a  deep  bistre-colour,  but  within  is 
completely  devitri&ed,  and  equally  white. 

No.  5  is  the  bottom  of  a  bottle,'which  was  exposed  to  the  No.  S^ 
most  violent  heat  without  being  surrounded  with  any  thing, 
and   has  become  white  and  opake  throughout  its  whole 
thickness. 

At  the  time  of  these  experiments  by  Mr.  Ciffle,  and  in-  GIsNdevitri- 
deed  some  years  before,  Mr.  James  Keir  had  announced,  ^^  without 
that  glass  might  be  rendered  opake  by  long  continued  an-  Mr.  Kelr. 

•  Men.  de  TAcad.  des  Sciences,  1739. 
t  It  was  longer  when  it  cune  to  my  hand«,  but  I  reduced  it  to  these 
SuMosioni,  in  order  U>  aiake  experineoti  with  looie  pieces  of  it. 

Dealing, 
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The  effect 


neuhng,  ^tilioat  any  tetneiit ;  aii«i  that  \u  this  ^tutp  i 
more  Jefiise,  and  Itss  tiuble  to  hrtuk  by  u  sutldeti  trou»iliDtt 
frotu  cold  to  hgt»  or  the  contrary.  "^Ilie  Utiter  property 
r/w,  roiitirmcd  by  the  exiieriint^niii  oi*  IMr.  Ciffle»  wo  lb  at 
he  did  uot  besitutc  lo  cfnaider  ^li!5>  »•*.  aliert*d  us  the  lOu^l 
|)ro|jtir  sul>bt«uce  for  ^u]i|»Uiu«{  ch»-iiiiiitry  with  ve^^'U  «t 
oiiCL'  rufmciory  iiud  not  liable  to  crack. 

Mr.    K«'ir,   aHer  bavuig    dt-bcribtd    tbes^s   phenom 
ascribt'd  it  tu  tlie  cryBiaUi^uhou  ofthf  vhreoiis  matter; 
opioiaii  nalundly  arising  tlom   the  «s|»ect  of  the  fractnre, 
wbich»  itit^tead  of  beiug  conchoidal,  n»  in  trunspuruit  glaits» 
txbibils,    if   not    fticeU»    nt    least   very    dt^ci^kd    parallel 

Tfm supported      Tha   observatiousi  of   ^Ir.   d'Aitigiies  slron*;ly   su 
^^  '^*  tliis  explanation.     1  have  myselfa  mass  of  gla*si,  found 

ot  d'Anigucfl,  yfar«ago  at  the  bottom  of  u  crucible  at  the  munumctory 

St.  <«ubin,  wliicli  appears  formed  to  afford  a  demoiibtratioill 

©fit;  >ifice  we  can  dif>ttii^uish,  tvcii  with  t'ne  iiukcd  eye^ 

prisms  shooting  from  tbedeviiritied  crtnt  that  cociHtitut^  its 

snrf^ce,  Mild  which  is  2  or  3  mill,  [about  u  line]  thick. 

rMMith'naf-        i*  it  true  however,  that  all  these   changes  are  wdely 

way* the c**-; .  g^f^j.^^   (,f  jj    crystallization.^   and   can   we  admit  with 

and  Is  there  «  d'Artiguei^t  **  that  u  precipitutiou  takes  place  throug 

prticjptuuoQ  .  the  mass,  each  of  the  component  parts  obeying  at  the  same 

time  the  laws  of  attraction'*  ?    Before    I  attempt  to  aolve 

rxpeTlm<»ni«     these  questions,  I  shall  add  a  fe%v  more  facts,  resulting fri 

^       ^^^  '       esperimeuts  on  this  subject  made  by  Mr.  d*Arcet,  audi 

consequences  of  which  will  uuturully  fiud  a  placein  this 

cutision. 

Among  the  ten  specimens  from  these  experimentsi  w 
he  put  into  my  hands.  No.  I  i$  a  piece  of  bottle  glass,  wli 
WA9  exposed  for  three  days  to  a  heat  of  50'  of  Wedgwood  la 
Jlirauoiur's  cement.  The  deviiridcation  is  complete  ;  inte- 
riorly it  has  a  roBV  tinge;  the  fracture  exhibits  st rise,  ar- 
ranged iu  ittars,  to  the  very  ceptre ;  it  gW&t  oo  nyas  of 
electricity  by  friction;  it  rather  sicrolches  rock  cryUaU  than 
itt  scratched  by  it ;  coruodum  Ica^ea  a  mark  ou  it  scared 
perceptible  through  a  lens. 

No,  2,  exposed  to   the  same  fire,  the  same  time,  in 
name  ccmeutf  hm  barely  actiuired  an  earthy  crust,  which 
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ici«U*1ied  bjr.iock  crystul.    The  interior  has  remained  of  the 

Mture  of  a  green  k^i^S'  tranM|iareDt,  and  forniing  a  geode  A  feode. 

Ij  the  cootractioD  of  the  matter,  while  adhering   to  the 

crost.  '  This  f^lass  contained  oxide  of  lead. 

No.  3  includes  two  artificial  intaelioi,     Tliey  are  made  of  ^P^j"??.^ 
.       ,       ,  ,  ,    ,  -  ,..        o  Anificial  m- 

Mttle  glass,  moulded  first  m  a  cupelnog  furnace  on  an  im-  tiglios  uf 

pionon  taken  with  tripoli,  and  then  devitrified  at  a  heat  of  ^^'^^s'^^ 

W*  of  Wedgwood.    They  are  not  electric  -by  friction  even 

•■  the  poKshed  faces.     Their  specific  gravity  is  2*801. 

Ctruodom  scarcely  leaves  a  visible  trace  on  them.    This 

which  19  such  that  it  allows  them  to  be  used  as 

and  the  chastity  with  which  impressions  from  them 

antiques,  have  introduced  the  products  of  these 

among  the  ornamental  arts ;  and  this  not  only  for 

ivliigliost  bot  also  for  cameos,   the   figures  of  which  are  Canie<u» 

worn  executed  of  a  different  colour  from  the  ground,  by  the 

addition  of  coats  of  glass  of  a  different  composition,  to  imi- 

fltteonyxea;  devitrification   being  afterward  employed,  to 

give  them  that  hardness,  which  is  the  principal  characteristic 

if  precious  stones.    I  shall  say  no  more  of  this  new  art,  the 

ytoceilca  of  which,  we  may  easily  foresee,  will  be  improved 

hy  that  indostr)',  which  will  also  extend  its  applications. 

No.  4  it  a  piece  of  a  globe  of  the  same  glass,  cut  to  be  Specimen  4. 
asedas  a  capsule,  and  afterward  devitrified  in  Reaumur's  "^'*'  ** 
OMient  at  50*  Wedg.  The  fragments  with  it,  being  from 
a  nnitar  capsule,  show  the  striated  fracture.  Corundum 
scarcely  leaves  a  visible  mark  on  them,  and  they  are  not 
lemibly  electric  by  friction.  These  fragments  mny  be 
heated  red  hot  in  the  fire,  and  immediately  thrown  into 
water, 'without  losing  any  thing  of  their  solidity.  1  have 
kept  them  in  sulphuric  acid  in  the  strori«^est  fire,  and  they 
have  come  out  without  the  least  alteration,  or  loss  of 
weight. 

No.  5  is  remarkable  for  the  differences  it  exhibits.     It  Spedisen '}» 

bas  ttill  the  vitreous  fracture:  is  evidently  translucid  at  the  ^J^^^f  slo^ 

M  »  .         ...i.-.  •■  lit      ferngcration 

edges ;  becomes  electrical  by  fnction  ;  and  is  scratched  by  mvivlf. 

■le*.     Accordingly  it  differs  from  bottle  glass  only  by  the 

■ppearance  of  a  grayish  white  porcelain  or  enamel,  which  it 

bis  acquired  in  losing  its  transparency.     But  these  difie- 

itaccs  may  be  accounted  for  by  the  process  employed  in 

%hi9 
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l£hi»  experiment,  the  object  of  which  was,  to  learn  what 
woold  be  the  result  of  slow  refrigerattoa  alone.     It  ii  evW 
dent,  that  the  heat  was  not  carried  to  a  sufficient  height* 
or  that  it  was  not  conttoocd  long  enough,  to  complete  the 
devitrification, 
tpeciaieas  €,      No.  6,  7,  and  9,  are  the  resnltt  of  trials  to  devitriff  pi«eea 
^'  ^"ii?i        ®^  ttaioed  glass  from   church-windows,   coloured  red  by 
^^  oxide  of  gold,  and  blue  bj  oxide  of  cobiilt.    The  firat  two^ 
^*^  in  losing  their  transparency,  have  acquired  a  purple  tibge: 

but  one  of  them,  which  had  lead  in  its  composition^  bad 
but  little  consistency,  and  was  interiorly  full  of  blebs,  md 
as  it  were  spongy ;  while  in  the  other  the  deintrificatton  bad 
pursued  its  usual  and  regular  course  from  the  two  surfiuti^ 
leaving  in  the  middle  a  remainder  of  vitreous  matter,  wbidi 
would  have  disappeared  on  a  longer  continuance  of  the  ilie> 
This  exhibiu  some  signs  of  electricity  by  friction ;  and 
both  are  scflstched  by  rock  crj'stal. 
Stue.  The  fragment  stained  by  cobalt  announced  by  the  aspect 

of  its  fracture,  which  was  still  r  little  vitreous,  that  thedevi* 
trification  was  not  far  advanced.     It  had  lost  all  its  transpa- 
rency however :  and  its  blue  colour,  though  weakened  in 
the  mass,  was  much  more  intense  at  the  surface.     It  was 
still  a. weak  insulator.    Its  hardness  was  such,  that'coHin' 
dum  scarcely  made  a  perceptible  impression  on  it. 
5pecinieQt.         No.  8  is  remarkable  us  a  freeh  proof,  that  de vitrification 
Farther  proof,  always  commences  at  the  surfaces,  and  proceeds  gradually 
tton  begins      ^  ^^^  centre,  when  the  bent  is  continued  long  enough* 
at  the  f  urface.  This  piece  resembles  a  small    geode,  the.  crost  of  wbichy 
completely  devitrified,  includes  a  portion  of  the  substance 
still  in  the  state  of  perfect  glass.    We  shall  find,  that  these 
accidents  equally  occur  in  the  devitrifications  by  the  fire  of 
volcanoes. 
Specimen  10.       No.  10  exhibits  a  result  still  more  interesting.     It  is  an 
form"n\ntog.  •^^^"'P*  ^  ^^rm  sn  intuglio,  not  by  moulding  it   in  the 
lio,  af^er  ilm   state  of  glass,  and  devitrifying  it  afterward  ;  but  by  de%'i- 
SvltriSell.       t'ifying  i^  previous  to  its  being  placed  on  the  monld,  to  re- 
ceive the  impression.    The  fusion  has  produced  a  ftry 
homogeneous  mass,  of  a  dull  gray  colour,  which  exhibitcdr 
though  imperfectly,  an  impresbion  of  the  figure  in  relief  on 
which  it  had  been  cast ;  while  its  completely  vitreous  frac- 

ture» 
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tttT«,  uttd  Ijnaalocencjr  on  the  ed|ct*^»  evideuily  announced  a 
rrtoni  fa  tbcilate  of  gloat,  •«  hr  a«  it  cuiitd  in  the  propof« 
tionaofili  pfcscnt  coat|)osilioo. 

Pfoni  these  chancier*  1  could  not  avoui  sutpeclinj^,  thai 
ihfTP  must  he  a  cotrespoitde^ut  lUuiive  ia  the  ijKMrtBc 
gfmnty.  Thit  wiis  fully  pr'>vcfi  on  tnai  ;  ior  that  yf  the 
nttM  thus  brought  back  to  the  vitreous  eUte  was  only  $*i)25; 
whila  thai  of  the  same  glass,  when  cow pletdy  devitnfied, 
%Hk.  ill  ways  frow  9*77  to  i2*60l* 

Mf.  d'Artigues  has  rightly  obArved,  ihat  gl««a,  when  E1«ctitd^  4^ 
W0l^witn^ed^  is  not  «o  bad  a  Coiuluctor  of  he»t  and  electricity  ^n\d^^ 
F     —  '^ -fore.     Iq  fact  we  hate  seen,  that  «everol  pieces  of  dif-  priic»pl««f 

'  kiricfsof  (fta*?,  when  brought  to  tlii*  itsUe,  no  longer  x^^^^^^l^^ 
i  eubjbiird  any  ei^n  of  electricity  by  fnction.  t  f  it  were  pos-  mcou 
I  iib)e  to  doubt,  that  t\\\^  property  depended  more  oo  the  na- 
I  lareof  the  component  partif,  thuD  on  the  man ner  of  their 
[  "  i.^tii»rot,  we  should  be  obli|<ed  to  rcjuni  to  thjs  princW 
I  ;  -  rum  the  fe»nlt  of  the  expentneut,  in  which  devilrified 
glaasy  reatored  to  its  furioer  Uttle  by  being  fused  again  with* 
oat  aiidjtion,  and  htvlnpf  re^uioed  in  original  densily, 
fraefiire,  and  other  characters  (except  the  transpureiicy, 
nhsrh  appeaj^  only  on  thet^dt;e«),  showed  no  more  dijipo- 
uuua  to  become  electnc  by  fr»ciion  than  before. 

AU  the  products  of  devitrification   1  huve  hitherto  raen- I>*^itrtficAtion 
tiaoed  coocor  in  showing,  that   it  commencei  conatuutly  at  ^^J^*^^J^ 
the  fyrfacet:  and  this  i^  a  fact  of  sufficient  importance  fox  itnUc^ 
VB  to  iuqotre  into  the  real  cause  of  such  accidentjt,  as  may 
ptr  me  to  objcc^ons  aguiust  this  principle. 

Are  there  in  reality  ioitauces  of  a  devitrification  effected  ^  *P<«in»«« 
interiorly  ;  or  belweeii  two  portions  of  unaltered  glass  ?    A  coni 
plttelrom  the  ^tass-hoose  of  Premontfe«  i^ivi'n  tse  by  Mr.  ^^**' 
d'AJtett  appears,  at  first  sight,  to  shoiv  the  possibility  of 
ihia.     The  part  completely  devitrilied  forms  a  very  white 
ftrmtQm,   absolutely  opiike,  5  or  6  mil.     [2  or  ft'4    lines] 
.  Urtweea  two  straU,  rather   thicker,  of  green  glass, 
-       o  hare  retained  all  their  transparency,  and  exhibit  the 
•  t  r  r.oa  fractan;  very  decidedly  contrasted  with  the  striated 
Eractiireoftbe  dentrifi«d  part. 

Bot*  oo  o  careful  examioaUoo  of  this  piece,  we  »oon  per-  but  in  fact « 
eeift,  that  it  iraa  not  cooled  at  Test;  and  that  a  portion  of  P^oof  «^**- 
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t)kegflais,  which  wal»  still  fluid  beneath  the  sn|>crficia1  utrs* 
torn,  that  hud  become  opuke  and  more  refractory,  was  car* 
ried  above  it  by  the  motion  of  the  crucible,iu  faking  it  out  of 
the  furnace.'  A  coin|>arisoii  of  it  with  another  plate  of  the 
same  glajis,  in  which  we  tind  only  the  two  strata  in  their  na* 
tnral  order,  appears  to  me  tu  leave  no  doubt  of  the  truth  of 
this  «x  planatibn. 

Obs.  V.     Devxtrificaiion  o/ghss  by  the  fire  o/volcanoesM 

SuppMitioo         The  hypothesis  framed  by  the  celebrated  Dolomieu  is  well 

J^^'?***"*    known :  that  the  fires  of  volcanoes  do  not  act  like  those  of 

coaiiBQii fires,  our  furnaces;  that,  though  they  produce  prodigious  eflRects, 

their  activity  is  not  great ;  that  the  fluidity  thej^  occasion  i» 

not  that  of  vitrif3'ing  nAtter ;  and  lastly,  that  even  the  most 

fusible  substances,  included  iu  the  body  of- nocks,  might 

have  flowed  in  burning  torrents,  without  having  undergone 

any  perceptible  alteration*. 

Snppofed  He  imagined  he  had  found  a  proof  of  this  in  the  state  to 

I>rorf  of  ihU    which  pieces  of  glass  had  been  reduced  at  the  time  of  the 

in  ftlass  burkd    ,        ,-  ,  .  ,  ,  rt,  j  •  #> 

inla^at  drcudfiil  eruption,  that  covered  lorre  del  Greco,  in  4794. 

Torre  del         This,  glass,  the  shape  of  which  was  still   distinguishable* 

had  become  of  an  opakc  white.     'I1ie  alteration  Extended 

Fometimcs  throughout  its   whole  thickness:   sometimes  it 

left  gl.if^s   still   untouched,   with    its    original  colour   and 

transparency,  between  two  opak*»  crusts.     Dolomieu  laid 

belorc  the  class  ^eve^Jil  spL-rimcns  of  these  glasses,  found 

in  digi^'ing  on  tlu*  <pot.     lie  was  ho  ^ood  iiis  to  present  me 

with  a  !ew  r.|)<'cniien-,  some  of  which  were  authenticated  by 

Mmilar  effect*  vole in:c  scor'up  ^tlll  sjdlifving  to  thtmti  and  I  promised  him 

ineurKlast-      in    retiir?i    si'vi  ral   fragin(nts,    found  in  a   furnace   [Jhur  d 

^^*  itrvdrtlt  wh^re,  as  w  too  frequently  the  c^se  for  the  manu- 

»  Journ.  Je  PIj>i:.  vol.  XXXVII,  p.  10?.  Joarn.  des  Mines,  No. 
aa,  p.  55. 

f  Mr.  Bnislak  mention"  >»  his  Tour  through  Campania,  vol.  I,  p. 
980,  apiece  of  window  cinr.s bent  in  dinVrrnt  dirertionp,  tkesurfcees 
of  which  wrrc  ronroi  ted  into  Fcaninur'ji  pororlain,  nbile  the  ioteiior 
retained  the  state  and  apprarancc  of  glav^.  Dr.  Tbo>Ds>on,  in  his  cat»- 
logne  of  substances  found  in  the  luwa  of  1794,  hati  ah-cady  deicribed 
fragment?  of  glasg  thut*  tnutlif^"'],  to  which  hv  g-ivc  the  name  of  fflnss- 

•ione. 

facturer*s 


fiwiST«r^t  ffro6t,  the  broicea  glasses  are  raised  oti  the 
!•  imBtii  1)11  the  WQtkin^  cea^Mrs,  or  till  ihetr  accunil 
•bllga  >lfo  be  »(o|»p«<i  iW  einptyiog  the  fumace;  ia  whidi 
be  wwiUI  fiikd  th«  Mine  altevtttioas,  aud  tbe  laaie  pro^rcM 
«f«ii!fitn&cat)OD. 

Doittitiiea,  bttvitt^  seen  tbem  in  my  coUectioOf  with  prof,  whick  con- 
PCiir,  of  KieU  who  was  then  in    Paris,  frankly  confessed,  Qq^j^u^ 
tbal  b«  hfMi  oodiiog  to  object  Mgninst  the  identity  of  the  ef- 
fbenof  the  glji&s^hoiase  fire  and  the  fire  that  had  ucted  on  the 
found  at  Torre  del  Greco;  and  he  selected   a   few 
far  hia  Gollection. 

THefocit  which  authorizes  ne  to  compare  the  effectfl  of  ^xpvnrnenar, 
Ihe  firv  ikf  Yolcanoes  and  of  our  furnaces  at  equal  intensitiefi, 
it  Mippsrted  by  experimeotfi*  commnuicated  to  me  by  Mr«  d'ArccL 
4*Arret«  which  are  equally   iiitcretitiiig  for   their    pmcticaJ 
apphcatioo,   and   the  cootiequences  dedoctble  from  them 
Kspecikiif  the  formation  of  has^ltes. 

ll  it  ftell  knowo,  that  haaaltes  fusea  about  60*  W^j»:  Sir  jAmes 
M<l#  latir  Jaintw  Hall  hai»  very  justly  remarked,  the  product  exbcrimeau, 
of  ihta  fuMon  is  a  glass  having  all  tlie  charactere  and  pr»» 
peilM  of  volcanic  ^l^sb*.  [  have  obtained  some  myself,  iti 
HBteity  cocnidcfnble  maftses,  from  the  basaltic  prisms  of  the 
^4|liiict  rokono  of  Drevin*  which,  after  the  operation,  could 
not  be  4i«tingQii»hed  l«um  the  {^lasa  produced  by  the  funion 
of  b^robiende  rock,  touchstone,  or  vitreous  obsidian  Uva. 

Hi*6*Antt  thcd  the  proressea  of  devitrification  ou  vol- Deri txificat^ 
rank  f;1aM  itaelf.     He  nubjected   to  it  pieces  of  15  or  l6  ojjolcaaic 
cub.  ccfiU  [9  or  10  cub.  iu.],  and  of  spec.  grav.  from  ft'77d  ^ 
to  ft*7M ;  aod  obaerved,  that  they  wef?  completely  devitri- 
§ed  tu  the  fire  of  a  cupelling  furnace ;  but,  if  the  heat  were 
evndd  tefiO*  Wedg.  only,  part^  that  bad  beea  before  devi- 
Mlcd^  returned  to  the  state  of  glass.  ^^ 

1  Aeed  sot  remark  the  cooforniity  of  these  results  with  The  retate 

tboar,  which  ur  Jamea  Hull  obtaiLed  by  the  &luw  cooliug  of  "fff^ed  witk 

ba*aUe»,  which  he  had   tni  converted  into  glass;  and  on ^''   *    *^^ 

fKHMspally  he  founded  his  opinion^  that  basaites  had 

^n^inally  ia  a  state  of  vitrcousi  fusi^u. 


Cviniaal,  aa  7,  f .  ai7-    [Sae  Jaoiual,  ata  «i« 


Tin 


M^H^ 
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AWT  •?  OLABIMiKIIIG. 


Artificial  The  volcanic  glass,  thus  brought  back  to  the  ttate  of  rerj 

tou^fttooes  of  compact  and  fcry  fine-grained  litbotd  lava,  induced  Mr. 

auaUty.  d*Arcet  to  have  some  polished,  to  terve  as  touchstones  ;  and 

the  trials  he  made  leave  no  doubt,  that  they  would  supply 

the  place  of  the  native  stones  of  the  best  quality,  which  are 

becoming  very  scarce. 


Will  tryilalli- 
ntisn  account 
fox  Uic  £wu  ? 


9d  objectloTit 


Examination  of  what  constitutes  the  real  difference  bett9ee^ 
transparent  and  devitrijied  glass. 

Can  the  facts  I  have  recorded  be  explained  by  simpU 
crystallization  ?  or,  to  express  myself  more  clearly,  e^alhey 
be  reconciled  with  the  known  fflects  of  this  transition  of 
substances  to  the  rrgular  concrete  state,  and  with  the  hypo- 
thesis of  a  simuItancooR  preci|)itation  of  some  of  their  fixed 
elements  ?  This  remains  for  me  to  examine. 
M  objection.  In  the  first  place,  we  may  observe,  that^  if  there  i»ere  • 
crystallization  and  precipitation  at  the  same  time,  the  opakc 
mass  resulting  from  these  would  no  louger  be  crystallized 
glass,  but  the  product  of  its  decomposition. 

In  the  next  place,  if  there  were  in  reality  a  separation  of 
some  of  the  ingredients  of  the  glass,  they  should  exhibit,  in 
some  parts  at  least,  the  appearance  of  the  colours,  the  de- 
gree of  hardness,  and  the  other  characters  peculiar  to  them ; 
of  which  we  do  not  perceive  the  least  indication. 

Lastly,  on  this  supposition,  the  state  of  combination 
having  ceased,  the  particles  abandoned  should  be  immedi- 
ately given  up  to  the  chemical  action  of  their  solvents :  but 
it  is  certain,  that  nothing  is  taken  up  from  devitrified  glass 
even  by  the  most  potent  acids,  assisted  by  a  boiling  heat. 
It  must  be  acknowledged  therefore,  that  their  union  still 
Bubsits  ;  and  even  that  it  is  more  intimate,  since  it  is  this 
that  constitutes  bodies  the  most  homogeneous,  most  solid, 
hardest,   and  most  capable  of  resisting  fusion  and  solu* 

tion.    • 
Aectttdiog  to  Mr.  d'Artigues,  devitrified  glass  becomes 

fusible  again,  when,  by  reducing  it  to  powder,  the  matter 
which  had  been  separated,  and  which  serve  reciprocally  tf 
fluxes  to  each  other,  are  again  brought  into  contact.  I  con- 
ceived it  was  a  proper  subject  for  experiment  to  decide, 

wbttbft 


M  objection. 


Uevitrified 
glass  fusible 
aqain  wh'.-ii 
poT»  Jf red. 


GL4S8MAKIIIO* 


^ 


nhelhtt  ibU  f union  woold  restore  the  gluts  to  its  foroter 
lr«tr9p«rency»  oud  utivrr  ch»ructenfilic  proiierlrtnt,  1 

I  took  a  pece  of  the  glass  No.  1  of  Mr.  Ciffle  (p.  5!^),  Experimfnt. 
ti»t  i»<  wiudow  i^liis*  di'viHfieii  without  awy  ceuitiit,  remain- 
log  whittft  perfectly  opuke,  and  of  extraordiuiiry  ftlreugth 
notHtthftlBnciiti^  its  tliinncrsA.  After  having  r«;duced  it  to 
iwvrder*  1  put  7  gr.  [lOS  ^rs]  into  u  plutiuaciucibte  with  a 
cover.  Aod  mi^ed  the  tire  to  i(io*  Wedg.  The  result  wat  a 
■MM  takrably  well  fused,  but  white,  inchrtiug  («ligbily  to 
gretAiaiu  oud  having  barely  some  appeuruuce  of  being 
trimlddd  on  the  edges;  very  smooth  at  the  sarfacef  bttt 
beneaith  it  fnll  of  little  cavities  occaaicoed  by  theebullitipn. 
There  was  a  toss  of  weight  of  59  miU.  [0*9  of  a  gr.]  or  a  lit- 
tle moTr-  than  S  thousand ihs. 

It  became  an  interesting  inquiry,  to  find  what  change  «  Experimeiit 
refvsioo  would  produce  In  plate  gtasa^  in  which  the  mutual  **,"^  P^*** 
•tttorition  of  the  ailex  and  its  ffuxea  h  commonly  more  accu* 
rate;  and  particularly  whether  in  this  also  there  would  be  a 
itioainution  of  wvij^ht.  Into  a  plutinu  crucible  1  put  6^  gr. 
[967*6  gr»]  of  pulveriztd  St,  Gobio  plate  glass,  and  kept  it 
§OfS{  boar»  at  a  heut  of  4B''  Wed^.  The  reiuli  was  a  aaa^a 
completely  fused,  the  frizzled  eurfuce  of  which  [syrfate 
r^iince]t  to  Ubc  the  term  of  the  ^luM-men,  indicated  a 
ali|f:lit  cotntu  en  cement  of  devitriBcation^^  ivhich  had  ^ 
yrllowi»h  tinge,  and  somewhat  greater  hardness  than  the 
intrrtor;  aheiations  that  Mr.  d'Artigue:*  hail  already  ob* 
ivrved  in  glasa,  wliicht  b»'uig  more  ttimple  in  ita  compoBi» 
tioo,  and  more  perfectly  combiued,  resists  the  coutmued 
action  of  heat  much  more.  The  great  number  of  blebsp 
tittt  had  formed  in  the  lower  part,  did  not  allow  me  to  de< 
trrmine  with  accuracy'  its  speci6c  gravity  j  but  there  wa«  a 
loai  of  weight  of  ^  dec*  [3  grs],  or  a  little  more  than  9 
ihtttlM^odthi^  without  any  circumstance  of  the  proceas  gifiitg 
voom  for  the  slightest  suspicion,  that  it  could  have  been  oc> 


*  Tktt  nrfattt  ntafnlned  with  a  lent,  p«hll>it«  an  uaniGnse  qana- 
Ijty  «f  »aul1  fxi^wrf*,  forfatng^  hy  their  intcrKrctioa*  pritm*  %rtlh  ur» 
•i|ttAl  uAm.  By  cau-irr^thc  li^^t  tu  pas*  throug^h  Ihe  two  uppuiiu 
4^ibrt«fv«  on  iht  sidv^t,  rudiments  of  eryftallizatioD  trr  perceptible  b(. 
■falli  ll»«  fvprnor  eru>.t,  whkh  all*  iodicate  tae  Artt  vffcctit  udUi 
fitriIcat)M». 

Ft  ttMooai 


Mtt  tt  OLASSMilttj}** 


Farther  ir^u* 
ment  from  the 


k 


4Dd  deotitf. 


k 


t^Uninution  of 
butk  ill  4eTi- 
UiAed  liottle 


c«s!6n€d  by  ooy  tiding  but   the  low    of  this  qutnliijp  bf 
matter*. 

To  theite  itroni^  reatrni^  for  rifject'mg  the  hypothesis  eitlicf 
ofEftitnple  iDodificatiou  of  structure,  or  of  a  precipit^ticQ 
ofs  portion  of  the  component  partK,  let  uft  add  theiacresM 
6f  hardness,  tud  diminution  ofbvlk* 

Among  the  productk  ofdevtlrificmtion*  which  I  liavi;  laid 
before  the  clam,  there  are  £»e vera U  as  1  hove  remarked,  that 
cannot  be  scratched  by  rock  erystal ;  there  are  some,  ob 
which  conindtjtn  ficgrcely  leaves  a  mark  visible  by  a  leos; 
and  Mr*  CifHe*s  No«  a  icratches  rock  cry»tat»  as  an  aqii« 
niariiia  would. 

The  dendity,  that  glafla  acquires  in  this  process,  ii  a^ll 
more  striking  ;  tliough,  like  the  hnrduettft,  it  is  ooly  the  ef« 
f«ct  ftf  a  more  powerful  aggregation.  AH  the  piecea,  the 
specific  gravity  of  which  before  and  after  ihe  process  I  had 
an  opportunity  of  comporing,  gave  a  difference  of  l6  or  III 
thousandths  in  additionr.  Mr.  d'Arcet  had  two  cubes  of 
bottle  gfais,  of  the  manufactory  of  la  Garre,  cut»  for  Ibe 
purpose  of  asaertaiuing  their  bu1k»  by  the  scale  of  Wedg* 
wood^E  pyrometer,  before  and  after  devitrification*  One 
advanced  1?%  the  other  11*;  which  gave  for  the  first  the 
proportion  of  1000  to  909 ;  for  the  second,  1000  to  95«. 
The  glass  having  been  cut  from  the  sarae  piece,  and  conse- 
quently being  of  the  same  quality,  the  difference  between 
the  results  can  be  ascribed  only  to  a  greater  or  less  portias 
of  the  cement  adhering  to  the  tarface  of  these  cube*  t 
which,  however,  was  far  from  compensating  for  lhedimiou«> 
lion  of  the  original  bulk.  This  is  fartfu-r  proved  by  the  co- 
loor,  which  the  pieces  devitrifled  in  ReaumurV  cement 
ailpufne  at  their  surface  ;  a  colour,  that  often  penetrates 
them  to  some  depth,  and  can  arise  only  from  particles  of 
metallic  oxides  contained  in  the  sulphate  of  lime  em* 
ployed. 

«  Mr.  d' Ai«et  \im  s^unetiairt  fooud  the  wcifht  of  the  cabes  of  glass, 
vhkh  h€  !rttb|e(*trii  to  the  {rrocirM  yf  dfvitrificatioa,  iucT«-a«ed  5  lho«« 
vaiadtta*  of  a^mmmc  ou  2  gramiiies  [al  gn]-,  bat  be  opersM  in  a 
c#fn«<«t.  TKe  •ame  mUit  have  been  the  cslho  with  the  piece»  ^'o.  a  and 
4  of  Mr.  CifB^,  which,  as  has  been  w^n,  came  oul  with  a  coating. 
JSut  thi«  pruve«  nothing  ai^inst  the  two  experimeatt  rcluleU  ftbovc^ 
i^l4«^i||Bbut  cciDCHtf  ^kudiu  pUtina  crucible*. 

I  tht&k 


i 


i 
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I 


AtrALtSlS  or  OtEFUKt  CIS, 


I  ibioll    Ibm   I   may  conclude,  (bat  the   characters  and  la  deviniftc*- 
properties,  by  wbich  tranj^purent  it   titstinj^ui^^hed  from  drvi-  ^***"  '^*^'*  *• 
trified    glass,    are  not  solely   the   eftVct   of  cryctoUization, 
either  of  the  »aitie  iiitegmut  particles,  or  of  »oine  of  ttn  ele* 
uient»,  tvhicli  would  form  a  new  compouixi,  the  others  be- 
ing separated  by   precipitation;   but  that  there  ia  really  a  a chang:r of 
cfUiDge  of  proportionc  io  the  compouud,  by   the  volatilizu-  JI**2^|'*J^* 
tion  of  a  certain  part*     it  is  not  when  the  progress  of  chcmi-  tion  of  wtum 
cal  anal^TJis  daily  t*raches  us,  that   let>s  than    a  thoubaiidth  ^'^ 
part  of  iU  substance  added,  or  subiitnicted  from  u  coni[K>ttt)d, 
prodtices  striking  chiiD^es  in  its  properties,  that  we  can  ad- 
mit the  explanation  of  so    many  characteis,  and  of  such 
striking  properties,  simply  by  the  mode  of  structure. 


I 
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Anafysii  of  Oiefiant  Gat:   hif  Mr*  TuEODORE  HE  Saui* 

SUES*. 

il  HE  ioHacninable  gasses  produced  by  the  decomposi- CsTbureited 
tiim  of  Testable  substances   were  long  conBidered  as  sim-  hi^rniRen 
pie  coopouods  of  hidrog»fn   and   carbon:    but,  when  the  J^^^^^^^ 
praportions  of  these  elements  were  endeavoured  to  be   as-  tain  ovigen. 
certuined  by  the  quantity  of  carbonic  acid  ^s  produced  in 
their  combustion,  and  that  of  oxigen  gas  employed  to  burn 
them;  it   was  found,  that   more  water  was   formed,  thau 
oogKl  to  hare  resulted  from   the   oxigen  used:    whence  it 
was  n4^cessa^ly  admitted,  that  the  inflammable   gas   munt 
have  furnished  the  oxigen  for  this  surplus  .of  water.     iMr. 
Berthot let  has  made  the  greatest   oumber  of  experimt^ikts  Bcnhollet's 
lUkthis  subject:  he  has  subjected  to  analysis  several  inflam-  "r®*^^ »»*"*•• 
mable  gitsses,   obtained  from  the  disiiltation  of  moistened 
charcoal^  of  oil,  and  of  camphor;  and  he  has  foundj  that 
passes,  all   of  which  had  been    considered   as  com* 
b  of   bidrog(?n   and  carbon,   and  had   been   termed 
mied  hidTO^rens,  contain  oxigen  aUo,  and  should  be 


4e  ChUa.  vol.  LXXVIII,  p.  5;.     Read  to  tbo  8(»ciety  of 
Fhfiiea  sa^I  Nstnr&i  History  at  Gcarva,  Aprils  iSlo. 

called 


ro 


4VAtTS|S  OF   OLSflAKT   C^AS- 


(iki  nol  tJio- 
miae*!. 


ealleil  oxicarbnrctled  Jjitlrogtiis,  Ihe  ks;«t.ses,  which  I  ob- 
taiaed  by  tlit;  dt-couipo>iliuii  uf  aicoliul,  and  of  suijjhuric 
etber^  in  a  redbot  tulit,  wert*  lound,  aJu-r  act  urate  analyses, 
to  be  included  in  ibe  buine  cU&^*;  atid  it  wua,  the  tismt:  with 
resfiect  to  tbe  hidroi^t^u  L(t«»,  il^t  Dr.  Tbom^on  obtained 
from  tlie  dishlliition  pt'  peatf. 

After  4o  ttittijy  expenmeiits  coocurring  to  prove,  that 
oxi^en  is  an  esiietiiul  inttrmedium  in  the  aeriiorm  eoiD'- 
binulioD  of  bidro>;i;e«i  und  caibou,  the  ^xaniiitDlton  of  a 
turthcr  tiurnber  of  coiDpitund  tii^Bdiuiiiiible  |t;ask.e!4  would 
•etfcn  fruperfluouh;  and  it  h  nuduubt  for  tbi^  rea^o^,  that 
the  oltli^Lit  ^us  obluincd  by  Hubjtrcitag  to  u  ^eotle  h^t 
a  mixture  of  alcobol  with  four  tioieb  it«  wei|^1tt  of  sul- 
phuric acid,  has  not  yet  bet'u  aicurtitcly  iiindysed.  This 
g««,  discoreri'd  by  the  Dutdh  ci»em*st^,  m  jiarttcularly  uis- 
tinguihhed  from  every  other  inflamiTjabltf  gH»,  as  i6  well 
kuown»  by  fonniit;^  an  oiK  when  mixed  with  oximuriatic 
acid  f(*^s,  and  by  furnihbjn'j  more  liyht,  and  more  carbonic 
add,  when  burned. 
Obmacleio  lu  Wlicn  oleliant  giis  is  detonuted  with  the  proper  propor* 
Anal)*is,  tiouof  oxigen  gus  for  buniiuj*:  it  coitipltiely,  it  bttakt  the 

Btrongebt  fudiometers*  Tin**  has  previfnteH  Mr.  Berlhollet 
from  adding  its  analysis  tn  those  1  hxwv  mpiit.oncd  above: 
and  he  mude  no  ottempt  to  surmount  tliia  dtfficnUy,  \ie»' 
Pru>ame«j  to  rau^e  it  mi^lit  be  piciiimtd,  thiit  the  ob'fiant  j*ii&  contained 
oxijjen,  from  an  esi»oriniL'nl  of  the  Dntrh  rhemlatK ;  who 
announced,  ibtit  this  infiamuiubb  ^m-,,  if  piiSuHfd  tbrou;:h  a 
rt-dhot  porctbdn  tube,  expanded*  iind  acquired  alt  the 
properties  of  the  oxicarbnretled  hidrogen  obtained  from 
tiulphuric  ether  by  the  same  proceasj. 


contain  oxi 
fen. 


I 
i 

I 


♦  Sre  Jowmal,  vol  XX f,  p  3J6, 

t  lb.  vol    XVI,  i>  2n. 

I  When  iht*  Dutrli  <:1irint8ta  mentioned  tlusc  facta,  thpy  were  un< 
flr,,^u3tntcdl  with  tUt  loclhotls  fehl!C^  invtuted  fur  aiiAly$«ing  inflammft-. 
Mr  c;assfs  witli  accuracy  ",  and  conn*  <{ii«.'iiliy  cnnld  not  nialcr  ihii  com- 
P«n»crn  witli  ^>rr  CI8IMI1,  It  is  p^^obaMc,  irutn  otbrr  cxprriaicnlR,  that 
cmbou  muHt  b»vc  been  deposited  m  the  luUti.  Thut  prttcirw  rcqulrcjv 
niany  precaulions,  forus  lo  place  uny  toiifidcucc  m  its  ixsulti.  It  i« 
pcccftMry,  that  lh«  olefiant  f^os  sbuuld  be  perfectly  diy,  and  havQ  na 
evigru  ffuiu  the  atuiu>phcTc  luUcd  vtitlit  it* 


a 
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Dr.  Hcoiy  bat  made  known  the  gaieou»  prod  acta  of  tike  Dr.  H«uy. 
•low  combustiou  of  the  elefiant  ^riu  in  an  apparatus  of  bU 
iaveotioD,     which    expoces    the   oficrator    to   no   deDger 
from  tiM  breakio]^  of  theveteU*;  but  from  his  results  he  • 
baa  not  deduced  the  conaequeocet,  that  might  be  drawn»  " 
respecting  the  anaiT»is  of  this  gas.     I  shall  exhibit  tiiena 
bcre»  foUowiug  the  data  of  the  £uglish  chemist. 

•#••••••#••    at 

.•I 

I  proceed  to  the  resultli,  which  I  have  obtained  in  re- '^^  ^"'''•'^  ' 
peatiog  all  the.e  experiments.  «cpe,.mcnu. 

Tfae  oletiant  gas  was  prepared   by  mixing  pare  alcoho)  Modeof  pre- 
with  soJphuric  acid  in  the  proportions  mentioned   abore.  ^  ng  uia|s», 
I  intermpted  the  distillation  before  the  white  vapours^  pro- 
duced by  the  presence  of  sulphurous  acid,  were  abundant* 
ThU  sulphurous  acid,  which  was  in  part  in  the  state  of  gas, 
was  absorbed  by  liquid  ammonia. 

When  I  weighed  the  olefiant  gas,  the  barometer  was  at 
0*71693  [28*28  in.].  The  ttiermometer  attached  to  the 
barometer  was  at  3*75*  [38*75*  F.],  aud  the  temperature 
of  the  gas  was  the  same. 

The  capacity  of  the  receiver  was  3527*8  cubic  cent* 
[314-83  cob.  io.). 

The  mercurial  gage,  in  the  receiver  exhausted  of  air, 
stood  at  3-6  mil.  [l'38  line].  The  difference  of  weight  be« 
tween  the  empty  receiver,  aud  the  receiver  filled  with  the 
olefiaut  gas  at  the  extreme  of  moisture  was  4*147  gf» 
[64*068  grs]  without  any  correction. 

The  difference  of  weight  of  the  receiver  when  empty  and 
when  full  of  atmospheric  air,  under  the  same  circamstancel, 
was  4*21  gr.  [65*026  grs]. 

•  Bibl.  Brit.  vol.  XLI,  p.  324/  [See  Phil.  Trans,  for  I8O8,  p.  283; 
•r  Journal,  vol.  XXII,  p.  83,  for  the  original.] 

t  On  eomparing  what  follows  here  with  Dr.  Henry's  Paper,  it  ap- 
peals, that  the  French  translator  has  made  several  mistakes  with  ra> 
pud  to  the  fibres,  by  which  Mr.  de  Sauranre  has  been  misled.  What 
he  says  therefore  does  not  apply ',  and,  as  of  course  it  would  be  uielessp 
it  is  aasitted..C. 
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Hence  »t  fbllowsv  that  the  weight  of  dry  atmotpbcric  aif 
if  to  that  of  ilry  olctiaiit  gas  as  1000  to  985"2. 

1  have  found  by  direct  expenDieiits  at  the  teoiperaturc  of 
\2'5''  [SA"*  F.}»  that  thi^  litre  [2*1  vrioe  pints]  of  dry  attnoa* 
pheric  air  at  0*7^  of  a  met,  [29*8  io*]  weighs  l"2«e  gr. 
[I8'967grfi];  coiia«qucntly,  from  the  ratio  1  ha^e  grtem 
above,  the  litre  of  dry  olcfiant  gaf  wtighs  1**2098  gr.  [I8*6sd 
grs]  at  the  tame  pressure  and  temperaiurt. 

I  now  proceed  to  the  analysis  of  the  gas  by  its  combus* 
tiou  ovi:r  lu^-Tcury  in  VoUh'*  eudiometer.  I  have  already 
faid»  ihut  this  iD•^trulI]lellt  bursts^  when  olefiaut  gas  v»  de* 
tODated  in  it,  with  nearly  the  proportion  of  oxigen  gas  re* 
qui&ite  to  burn  il :  but  1  prevented  this  accident^  by  em- 
ployiag  A  much  larger  proportioD  of  oxigen  than  the  ole-* 
fiant  gui  could  mnsoiue. 

I  itiixed  100  parts  of  the  latter  with  500  parts  of  oxigett 
gut  deprived  of  carbonic  acid  by  potMsh.  These  500  parta 
of  oxigen  contained  £3  5  of  nitrogen,  and  47^'5  of  pure 
oxigen*  The  mixture  was  redoced  by  detonatioo  to  409*5 
parts*  Potash  and  hidrosnlphuret  of  pola*ih  demor»9trated 
in  this  resitluuna  201  partM  of  carbonic  acid  gas,  184' 
oxigen  gas,  and  !J4  of  nitrogen. 

After  the  Beparatioii  of  thecirbonic  acid  In  the  rest 
of  the  detonation  of  the  oWfimtU  gas,  I  exacnined  wh 
the  whole  of  the  otetiaut  gts  were  burned,  by  adding  to 
the  rctfiduum  a  small  portion  of  hidrogen  gas«  measurod 
with  grcut  preciit»iun,  and  detonating  the  mixture.  By  thit 
fcecond  deionation  not  more  than  one  liundredlh  of  car- 
bonic acid  at  the  most  was  formed :  the  condensation  of 
t\\u  gaaaea  by  the  combustion  was  equal  within  a  hun* 
dredth  to  what  should  hiive  resulted  from  the  action  of  the 
hidrogen  gas  I  hud  added.  The  Erst  detonation  therefore 
had  effected  the  combu>tion  of  the  oleti^nt  gas.  In  the 
calculations  from  this  analysis  I  have  paid  no  regard  tp  the 
products  of  the  last  operation,  because  they  are  scarely  to 
bedislrngnished  from  errours  of  observation. 

Prom  tlie»e  experiments  it  followit,  that  100  parts  of  tliit 
olefiatit  gat  cooKuuied  for  their  combustion  nearly  99ft  parta 
of  oxi^pti  gas  to  form  water  and  ^201  parts  of  carbonic  acid. 
3y  compiiring  these  puipbfrswith  the  litre,  and  nubstitutui)^ 
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The  «am  of  ibeee  products  repreatnts  very  nearly  the 
eight  of  th«;  oleti«iiit  ^itti,  that  [  had  subjected  to  nua- 
Uitf  dilfertrijce  of  n  hundredth  aud  bulf  may  be  ka- 
errocir  of  ob«ervatiou,  or  indeed  to  the  small 
of  iiifltimmBble  ga5»  that  escuped  combustion. 
Hence  ift  follows,  that  the  oletiaut  gas  does  not  contain 
auy  observuble  quantity  of  oxigru,  thut  it  is  connpos^d  of  ux%ea. 
bidrogeu  and  c»rboUt  utid  that  it  sthould  be  termed  carbu* 
rttted  kidragcn, 

Olefiunl  gtig  appeared  to  me  to  vary  a  little  in  its  weight  Virjea  a 
And  c<^nipo4iiioi),   according  to  the   mode  in  which    it  '**i*  *hc*»ode  of 
prejKired.     When  the  diatUlatioii  of  ttte  titcohol    and   suU  piepuatraiL 
phuric  acid  ia  carried  too  fur«  the  gnu  obtained  aAer  the  se- 
puratiou  of  the  sulphurous  acid  i»  a  trifle  hghter,  and  con^ 
a  httle  oxigen.     In   my  enperiments,  howcirer,  thii 
n  never  eicceeded  the  four-huudredih  part  of  the  gai* 
the  proct^seB  which   I   conducted  so,  that  there  wms  The  diflfefeiica 
oxie-en    in   the  olefmnt   ms,  I   did   not   always  find    it  »"''»^f»  **>««» 
eciicly  of  the  same  gravity,  or  with  the  saipe  proportion  nued  with 
of  hidrogen  and  carbon  ;  but  the  difference  amounted  only  ''*^'^* 
to  two  or  three  huudrt;dthp«  and  consequently  was  not  alto* 
gelbef  independent  oP  errours  of  observation.     In  the  ex- Heartcst  equal 
ot,   in  whicli  1  obtained  olefiant  gas  of  the  greatest  f^fctaoti^wrw. 
c  gravity  aud  most  loaded  with  carbon»  its  weight  was 
selythatof  afonospheric  air.     The  litre  [3*1  pints]  of 
i»  dry  gasweifcfhe<l  1*228  gr,  [18  l)C7gr*.],  atO'7ti  [29*8  in.] 
e%sure,  and  hi-S^  [54*5*  F.]  temperature,   100  parlbof  this 
misled ,.with  500  of  oxigen,   were  reduced  by  detona- 
ttOQ  to  40^;    which  contoined  908   of  acid   gas,  and   194 
of  oxigen;  not  mentioning  the  13  parts  of  nitrogen  mi^ed 
with  the  oxtgen,  which  were  found,   to  about  a  huudredtb* 
in  the  residuum  of  the  process.     100  parts  of  oleBant  ga« 
by  weifhl  iherefore  consumed  306  parts  of  oxtgeo  gas*  and 
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l^fhieci  20-4  of  curbonic  acid.     Meiice  it  foUovc&y   that  lOO 
parts  of  oleliunt  ga5  hy  u  eti^ht  contain 
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Froni  all  these  an»ilyHCS  T  conclufle,  (hat  olefiant  gfii^ 
when  properly  prrpurtd,  cootains  no  sensible  quantily  of 
oxigen.  In  thissttite  its  specific  (gravity  is  equal  or  but  tit- 
tle iuftrior  to  that  of  atmospheric  air.  One  part  of  this  gut 
by  bulk  cooswmes  nenrly  three  of  oxigen  for  it*  conibustion« 
aufl  forms  two  p»rts  of  CMrbouic  acid* 

Omitting  fractions,  oletiunt  gas  coulaitis,  by  weighty 

Cnrbon 86 

ilidrog^eu •..••.•...*•••••«      14 

100. 

Fifteen  puria  of  hidrogen  appear  to  suffer  a  condensat 
to  ubout  huU' tht^ir  bulk  tn  dibsolving  65  part^^  of  carbon; 
add  the  oleBaiit  i^as  ihence  rcsultiaghas  by  cakulatiou  very 
nearly  the  i»pecifio  gravity,  thiit  I  found  in  my  6rat  expe- 
nment. 


XII. 

Abstrqct  of  a  Paper  on  the  mutual  Action  of  metailic  Oxides 
and  alkatint  Ht^drosulphurelsi  by  Mr*  Gay-LdssAC*. 

X  HE  paper,  to  a  bketch  of  uhich  1  here  confine  mysetfy 
includes  the  experiments  I  have  made  on  the  mutual  action 
of  metallic  oxides  and  alkalioe  hydrosulphurets,     1  found, 

1st,  That  the  metallic  oxides,  in  whluh  oxigen  is  greatly 
condensed,  as  those  of  zinc  and  iron,  do  not  decompose  the 
hydrosulphurets. 

3dty,  That  all  the  other  oxides  decompose  thehydrosal- 
p^nretb,  and  yield  products,  some  of  which  vary  according 
to  the  particular  nature  of  the  oxides. 

*  Ann  dc  Chim.  tol.  LXXViII«  p.  86.  Tht:  |rr>ncipa1  resvlu  wera 
mentioned  in  a  chtaucftl  lecture  at  the  Pul/techolc  School  on  the  10th 
of  At»nJ,  leil, 

i  ^hk9  Sdlyi 


:t|09C    OF  6X1P&*    Off    ALKAMMC   UirDRO£i;X4*ailft9^. 

y,  T  ^ujric  acid  is  never  f'ormrd, 

jT,   J  e  4ife  constanily  t'urmtd  v%4ter,  and  suW 

itegi  Of  #olpbarrtted  sulphites;  and  frcqueutly  metaH'tc 
pKuretfi* 

Sthlj,  Tbiit  it  ia  cooivqaenlly  imjio»»ible,  to  obtAin  the 
of  the  hydroHul|ibyret«  ^ute  by  ujeuns  of  uiguIUc 
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$tbiir,  Tbfttt  whm  a  iaipburetis  dissolved  iii>ater«  there 
tifl^wr  umy  «itl{4bate   t'ormedt  u^  was  geiitrratly  sup|>used« 
hQi  ttlfphttes^  or  »iil)»burt;tted  sujphites. 
i  i   1  •baJi  f«Ut«  Mine  of  the  experiments   thnt  led  me  to  I  >rcrioM 
tbcce  fcioil^;  mod  take  tartt  as  an  exarapie  the  blnck  o\id« 
*f  mmganese,  Afid  very  pare  and  coloarle:»^  by(iro!>iil])huret 

(Httctbh, 

Aa  »ooQ  as  Oii»*e  two  substances  are  mixed,  thfir  iiuUujtl  '^'^''  0x1*1*  otf 
tiou  a(inouQf*es  itst- If  by  a  very  af  iihjble  elevalion  oi    tem-  ^hd  liy*»to<ut- 
|>irniture;  tbi-  ljydroi^ulj>buri'i  takfs  an  ©rjin;;e  ytrlloM  colour,  |>*^«t'*  Jf 
ihe  ♦ul^tbuTtiud  bjdrotfiilphurt'tt;  uud,  wbtn  murictic 
Ul  M  fioorrd  iu,  aolphur  isprectpitated,  iind  sulpbureUfMi 
evoUed,      Oil    btTHtui)^   ihtj  mixture,   it  speedily 
lour,  and  becomes  as  limpid  as  water*     At  this 
p«iQi  (he  liquid,  which  ii  titrun^ly  alkaliTie,  precipitates  aoo 
L^pte  of  Xtad  of  B  white  L^lour  ;  utid  it  ini^^ht  be  supposed. 
^fb^f  it  coiit4Moed  only  potiub:  but,  if  fntirtutic  acid  be  ponr« 
td  in.  It  tin  mediately   ijecnnaeb  turbid,  ttilphur  i»  thrown 
^nwOf  etid  Kulfthnroiis  oriti  f^as  is  evolved.     If,  after  hnviii^ 
boflrd  and  Citlefed,  fnuri;ite  of  barytes  be  added,  no  precipi- 
jit  »ce.     Lastly  weak  sulphuric  acid,  pc.ured  on 

^xdt  of  maiiguiie?»e,  dissolve;*  cold  u  Iwrgequao- 
ff  without  the  evaiotion  of  any  ga*<,  particularly  of  »u1* 
arelied  Utdro^en* 
Hefner  it  foliu»^», 

lat,  'ri«it  the  r«r>i  ifiecl  of  the  oxide  on  the  hydrosulpho-  Results, 
ret  la  I0  convert  it  to  the  itiUe  of  u  sulphuretted  hydrosul-' 
l^hareit  acting  in  thi:*  h»  the  air  doe;*  on  hydrobuiphuret^i 
mad    ;  '  ^bly  ^ivin;;   nse   to  a   sulphuretted  sulphite 

(torn  ^  ^»encemeut  of  tbe  process. 

Sdly^  That  a  grtfal  deal  of  sulphuretted  sulphite  iii  afU}^ 

fd  lorqied, 

ddly»  That  no  sulphuric  a^id  i&  produced. 

4lhiy, 
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4thly,  That  the  black  oxid«  of  manganese  is  brooj 
l>aek  to  a  tainiiDuiQ,  and  that  no  aulpburet  of  manganetc 
forni«xl. 

As  a  second  example  I  shall  take  the  bvown  oxide  of  cop^ 
per,  and  the  sulphuretted  hydrosulphnret  of  baryte*,  Thes^ 
two  substances  act  btruogly  on  each  other;  imd,  if  they 
heated,  the  liquor  presently  loses  its  colour,  aod  no  lon| 
contains  any  thing  but  baryies  mixed  with  more  or  h 
phuretted  sulphite.  The  oxide,  after  haviog  been  w< 
till  the  water  that  comes  off  is  no  lon^^er  precipitated  by  si 
pharicacid,  effervesces  with  muriatic  acid  in  couBequencc  of 
the  sulphurous  acid  evolved,  and  a  great  deal  of  muriate  «f 
barytes  isi  formed*  The  residuum,  washed  anew  to  remoirt^ 
the  tatter  Halt,  and  then  treated  with  very  weak  nitromurial 
acid,  leaves  no  other  residuum  than  sulphor,  which  colb 
on  the  surface  of  the  liquid. 

Ileuce  we  see,  that  the  oxide  of  manganese  and  the* 
of  copper,  (hough  exhibiting  the  *arae  general  result* 
acted  differently  in  this,  tliut  no  sulpliuret  of  niangane«e  waf 
formed,  thou^^h  sulphuret  of  copper  was  produced :  but  the 
cause  of  this  is,  the  oxide  of  manganer^e  was  only  reduced  !• 
a  minimum,  and  in  this  state  it  has  little  affinity  to  sulphur* 

I  shall  not  relate  any  more  experiments  of  this  kind,  but 
shall  conclude  with  a  brief  account  of  what  happens,  wheiitt 
sulphuret  is  dissolved  in  water* 

I  made  some  sulphuret  of  barytes  and  sulphuret  of  poiu 
ash  with  a  gentle  heat.  The  6rst,  dissolved  in  water,  left  m 
residuum,  which,  after  having  been  washed,  dissolved 
pleteJy  in  muriatic  acid,  evolving;  a  ^real  deal  of  sulphi 
actd. 

The  solution  of  sulphuret  of  potash,  into  which  I  |»oared 
muriate  of  burytes,  yielded  but  a  slight  precipitate,  whteb 
disaolved  completely  in  murtatic  arid.  The  mixture  Hail 
been  heated,  and  on  cooling  a  ijreat  many  little  crystals  of 
sulphuretted  sulphite  of  barytee  were  deposited  on  the  tidea 
6f  the  ve<^sel. 

1  found  also,  that  the  sulphn retted  sulphites  were  not  al» 
tercd  by  exposure  to  the  air;  and  that  a  neutral  sulphite  cao 
dissolve  a  great  deal  of  sulphur^  without  becoming  acid  ot 
alku!iQ«. 
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fXi  th€  Oft  (^  PUiHw  of  St.  Domhgo 


by  Mr,  GuTTOit^ 


I 


T  had  long  bwn  tupposed,  that  i^lalioa  was  found  only  in  puiina  repoct- 
Hie  pAd  fotoet  of  Saota-Fe  and  of  Choco  io  Peru.  Twenty  !l*°/"'' 
f99n  ago  there  was  a  report,  that  soaie  hud  b^en  obtainad  st  DomlnfQr 
hmm  a  femigiooas  sand  in  St«  Domingo ;  but  apparently  the  >o<ne|eanafa. 
of  this  was  not  executed  so  as  to  give  decieive 
mce  It  has  not  been  published.  The  report,  no 
pretnatiire,  of  its  existence  in  Siberia,  has  likewise 
y.  The  sin^uUnty  of  such  a  limited  and  appa« 
itotly  exdasive  aituacion  remained  attached  to  platina,  till 
Mr.  Vaoquelin  found  as  far  as  10  per  cebt  of  it  in  the  gray 
iilf«r  are  of  Guadalcanal ;  where  he  has  no  doubt  it  is  in  the 
lie  slate,  but  without  being  accompanied  with  either  of 
f^ur  metaU  lately  discovered  in  the  platina  ore  of  Peruf* 
Wbat  Mr.  Petcy  tubmitted  to  the  inspection  of  the  Insti*  This  Ittdy  fa> 
ke*  on  the  Iftth  of  Feb,  1810,  leaves  no  doubt  of  the  exist-  ^^ 
of  this  aetaJ  la  the  eastern  part  of  St.  Domingo.  It 
broaght  thenoeby  furgeon-major  Dubizy,  au  enlighten- 
nolaraiiit.  It  exhibits  precisely  the  same  characters  as 
tftnit  ^ic  iwvc  from  Spain.  The  grains,  equally  flattened^  are 
m  gcoeral  a  little  larger,  and  its  specific  gravity  is  a  little 
gfratrr ;  which  may  arise  from  its  having  been  more  carefully 
freed  from  foreign  matter,  though  the  magnet  still  separatea 
ipae  from  it.  It  is  found,  principally  afVer  heavy  rains,  in 
tlie  MBdoof  the  river  Yaqui,  at  the  foot  of  the  mountains  of 
SIboOb  These  tandt^  which  contain  also  a  little  go1d»  ore 
eoQocied  by  women,  who,  without  washing  then,  sell  then 
flbro  fSm  maravedis. 

Mr*  Jeoooety,  who  has  begun  to  manufacture  a  few  bee-  5;«i&ecoM 
%9§B^mmtm  of  this  ore,  informs  me,  that,  having  slightly  cal-  '»***• 
Cined  ll«   and  afterward  poured  on    it  sulphuric  acid»  he 
percrlved  a  few  grains  of  gold  among  it.  ' 

a  Aoa.  <k  Cbto*  voL  LXXJII,  p.  334. 

^  Aao.  it  Coiki  vol.  LX,  P  3i7'  or  JounuU,  vol.  XVll,  p,  ia$, 
(Hr.  G.  M.  •beaM  alio  bsre  mentioned  ike  or«  from  Braiil,  of  vrhicb 
la  src>Q<aol  is  pret»  by  Dr.  Wollutoo,  in  the  Phil.  Traog.  for  li09,  p. 
IH^    toJawnal,  vol.  XXV,  p4t.    C] 
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JFemeriam  Sochly*  « 
TWotpwIctoT  jAt  the  first  winter  meeting  of  this  society,  an  iikteresiio^ 
•««fc  gulL  communication  from  Dr,  Arthur  Kdmondsto^se  was*  ready 
coiicernin|>  the  lurus  parabiticus,  or  arctic  guU.  Owing  to 
the  remote  Mtuation  of  the  haunts  of  thii  gull,  it»  history 
•nd  manner*  have  hitherto  been  little  known.  Dr*  Edmon* 
•tone  has  now  illustrated  them.  He  has  observed  two  kindt 
of  arctic  gulls  in  the  Shetland  iKlauds;  the  common  sort» 
with  the  breast  and  belly  of  a  moube  colour;  and  another 
•ort,  with  the  breast  and  belly  pure  white.  Each  kind  keept 
together;  and  the  white  is  a  Urger  and  heavier  bird,  bat  less 
bold  than  the  other.  The  dostor  is  therefore  inclined  to  coa* 
aider  these  not  merely  as  varieties,  but  as  di^itinct  species. 

At  the  same  meeting  professor  Jameson  read  to  the  so- 
ciety a  short  description  of  several  varieties  of  the  preciouf 
•tone  named  zir<;on,  which'he  had .  lately  discovered,  imbed- 
and  subspecies  ^^  >n  sienite,  in  Galloway.  He  also  informed  the  aociety, 
that  he  had  observed,  in  the  same  lock  in  Galloway,  both 
the  brown  and  the  yellow  subspecies  of  that  very  rare  ore 
known  to  mineralogists  by  the  name  of  rutilite,  or  spheoe. 


Varietl^  of 
ttrcoo  in 
Scotland, 


afrttUite. 


Mr.  Ed^. 
worths  new 
inveatcd  spire. 


Mr.  Edgeworth  informs  me,  that  an  iron  skeleton  of  a 
•pire,  agreeably  to  his  construction,  described,  vol.  XXXy 
p.  S4I,  may  be  covered  with  thiu^a^s  of  Portland  stone,  or 
with  any  other  thin  flags  or  stones,  that  do  not  imbibe  water^ 
and  that  are  of  a  pleasing  colour :  that  the  Foard  of  First 
Fruits  in  Ireland^  which  consists  of  all  the  archbishops  and 
bishops,  thought  proper,  without  any  solicitation,  to  present 
the  parish  of  Edgeworlhstown  with  t\e  cost  of  the  spire: 
and  that  the  Dublin  Society  have  ordered  a  working  model 
to  be  made  of  the  spire,  and  the  machinery  employed  in 
raising  it,  to  facilitate  the  erection  of  such  ornamental  build- 
ings hi  different  parts  of  tliis  country. 

The  views  of  the  coast  of  Ireland  from  the  Bay  of  Dublin 
•re  uncommonly  beautiful ;  but  the  city  appears  flat  and 
oninteresting  from  its  having  scarely  any  elevated  building, 
the  only  spire  in  the  whole  city  being  that  of  St  Patrick's 
church.  As  the  cause  of  (his  defect  has  probably  been  the 
expense  attending  the  construction  of  steeples  in  the  usual 
jpode^  we  may  now  hope,  that  it  will  not  long  continue. 

The 


The  annual  publication  called  the  Ladies  Diarif  or  infbmialioB 
IFcMMii'Si^AiiiMacA;,  has  every  year,  for  upwards  of  a  century,  ««que«ed  f»^ 
contained  a  certain  number  of  matheinalirul  problems,  to  be  writers  of  the 
■nawered  in  the  Diary  of  the  following  year.  The  publica-  niathe»a««< 
tioQ  of  these  has  answered  several  valuable  purposes ;  in  \^f  m\«vn 
particular  it  has  awakened  the  attention  of  many  to  the  ii^  the 
•tudy  -of  the  mathematical  sciences,  who  would  not  other-  ^^' 
wise  have  thought  of  them :  the  questions  have  served  to  ex- 
ercise the  ingenuity,  and  call  forth  the  exertions  of  young 
nathematicians,  some  of  whom  have  in  time  arrived  at  great 
eminence,  as  cultivators  of  mathematical  learning:  and, 
lastly,  the  work  has  served  as  a  repository  for  the  preserva- 
tion of  many  curious  mathematical  disquisitions,  which,  but 
for  this  mode  of  publication,  would  never  have  been  known 
to  the  world. 

The  beneficial  influence,  which  the  Lady's  Diary  has 
everted  upon  the  state  of  mathematical  science  in  this 
country,  has  been  long  felt  and  acknowledged ;  and  hat 
been  particularly  noticed  by  the  writer  of  that  very  valuable 
analysis  of  the  M&cnnique  celeste,  given  in  the  Edinburgh 
Review.  Speaking  of  the  comparative  state  of  mathemati- 
cal knowledge  in  England  and  on  the  Continent,  he  says : 
'*  A  certain  degree  of  mathematical  science,  and  indeed  no 
inconsiderable  degree,  is  perhaps  more  widely  diflPused  in 
England  than  in  any  other  country  in  the  world.  The 
Ladies  Diary^  with  several  other  periodical  and  popular 
publications,  are  the  best  proofs  of  this  assertion.  In  these 
many  curious  problems,  not  of  the  highest  order  indeed, 
but  still  having  a  considerable  degree  of  difficulty,  and  far 
beyond  the  mere  elements  of  science,  are  often  to  be  met 
with.  And  the  great  number  of  ingenious  men,  who  take  a 
share  in  proposing  and  answering  these  questions,  whom 
one  has  never  heard  of  any  where  else,  is  not  a  little 
surprising.  Nothing  of  the  same  kind  we  believe  is  to  be 
found  iu  any  other  country. — The  geometrical  part  has  al- 
ways been  conducted  in  a  superior  style ;  the  problems 
proposed  have  tended  to  awaken  curiosity,  and  the 
tolutions  to  convey  instruction  iu  a  much  better  manner, 
than  is  always  to  be  found  in  more  splendid  publications.** 
—(See  £din.  Rev.  vol.  XI,  p.  289. 
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iClEHTIPtlS  WEWI. 

A  collectioo  of  til  the  tnathetnaticalquestiotis,  as  wet)  ai 
oth«r  parts  of  the  Diary,  from  lU  begiDniog  to  the  year 
i773»  WIS  published  about  that  period,  by  its  preieiit  inge« 
nious  and  learned  editor,  Dr.  C.  (luttou,  lat«  nf  the  Ro}ra| 
Academjr  Woolwich.  That  work  however  beio^  now  out 
of  print,  flnd  the  stock  of  questions  now  considerably  tik- 
creased,  Mr,  T,  Lt?ybouroj  editor  of  the  Mittheniiittcat 
Repository,  has  issued  proposals  for  puMi^huig  by  subscrip- 
tion all  the  mathematical  questioufi,  and  their  answen^ 
from  the  coininenceoient  of  the  Diary  to  the  present  tifob 
Be»tde  the  voluabie  notes  giv^n  in  Dr.  Huttoo^s  edition* 
the  present  editor  intends  to  give  uthers.  and  in  particular* 
he  meant  to  give,  at  far  as  Ite  can,  brief  ooticet  of  any  cir« 
cumsfancefi  he  rony  be  able  to  learn  respecting  such  authora 
of  the  answers  to  the  questions  as  are  dead»  and  even  of 
«uch  as  are  alive,  when  it  can  be  done  with  propriety* 

But  as  many  of  the  authors  have  now  been  dead  for  a 
number  of  years,  and  have  not  been  known  beyond  the  par* 
tjcular  circle  of  their  friends,  be  is  aware,  that  thi^  part  of 
the  work  can  only  be  rendered  tolerably  complete  by  the 
Oiautatice  of  such  friends  to  hie  undertaking,  as  may  be 
pable  of  giving  the  information  here  specified^  He  ventures 
therefore,  through  the  medium  of  the  PhiloKOphical  Jouiw 
Hal,  to  aolicit  communications  rebpecttng  the  authors  of  the 
mathematical  parts  of  the  Diary.  Thc&e  may  be  addresi^ed 
to  him  at  the  Koyal  Military  College*  Great  Marlow^ 
Bucka. 


the       1 


r">^^ 


Londfyn  HospitaL 

Dr.  Buxton's  Spring  Course  of  Lectures  on  the  Practice 
of  Medicine,  will  be  commenced  about  the  20th  of  Jan« 
1818. 


CHirvrfkal 


Anctomkai  Theatre^  Brisioi* 

Mr.  Thomas  Shute  will  commence  his  spring  eoTirse  of 
Lecturer  on  Anatomy,  Physiology,  and  the  Principles  and 
Oi^ratiOQi;  of  Surgery*  9a  the  17th  of  January,  at  eight 
to  the  iBamiof. 
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ARTICLE  I. 

Oil  the  Mtthmtitm  of  Flowers.     In  a  Letter  from  Mri, 
AcKEs  Ibdetsdn. 

To  Mr.  NICHOLSON. 

AM  now  to  give  the  meehaDical  minagemeot  of  the 

Tnat  each  Dutural  species  ba«  a  diflerent  mecKanisroi  one  M«haiiiiai  «f 

»CulUrIy* lilted  to  iti  shape  aod  structure,    T  am  perfectly 

»iivinced,  from  the  dts»ections  I  have  mudr  of  «ych  Dum* 

i^rsfi  hav'mg  tried  evt^ry  sort  of  fiower,  1  could  procure.     I 

indeed  not  foHuuatety  sitttale  Iti  thi&  respect ;  as  I  am 

»t  near  many  gardens  where  curious  exotics  can  be   had* 

that   t  am  obliged  to  becontentetl,  in  a  great  measure, 

nth  what  the  indij^euoua  soil  and  the  coramoii  gardeD  will 

yield,  arbich  ^o  not  produce  me  that  variety  I  couM  wiih, 

ndecd  1  did  not  intend  to  pick  out  the   moat  animated 

lowers,  le»t  it  should  be  nuid,  that  they  were  exceptions  to 

»  general  rule;  I  have  rather  taken  the  first  that  occurred, 

ai  there  i^  no  fl<lwer  without  mechuuism,   or  the  beautiful 

trrasigeroent  of  yrhich  is  not  such  us  to  be  well  worth  the 

Vol.  XXXL  No,  U2^Fk».  1812.  G  coa* 
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•H    THE  URCHAIIIIM   Ot    fLOWEHi. 

cont^mpUtion  of  a  philofiopHic  niind :  and  when  it  if 
tidered  what  ft  quantitjr  oF  pluntB  there  are,  and  that  ea 
«pecie«  has  its  appropriate  contrivance,  whut  an  idea  does 
gi%'e  11B  <if  the  Creator  of  alt ! 

I  shull  b<:giii  with  the  mechanism  of  tlie  pofyf^als*  all 
species  of  which  are,  I  belie?e,  tuana^tfd  in  the  aame  n 
To  defend  the  stamen  and  pistil,  titt  the  need  ii  to  be  i 
fircgnuted,  a  hood  covers  them  ;  but  at  it  is  alto  necensar^, 
that  the  sun  tihouhl,  at  the  aanie  truie,  s^hine  on  the  ftmal 
the  hood  has  a  gatherer  beliind,  %te  PL  f  1 1,  tig.  1 , «  a,  to  rai 
or  depress  it.  When  the  sun  appears*  the  contraction  of 
this  gatherer,  in  which  runs  the  spiral  wire,  draws  hack  the 
hood  as  at  fig*  2.  bb  k  a  small  ball,  on  which  it  turns  as 
on  a  swiveU  When  it  falls  back,  the  drops  appear  on  the 
pistil,  and  are  seen  saturated  with  the  powder i>f  the  stamen; 
but  if  a  cloud  should  in  the  mean  time  obhcure  the  sun. 
And  the  wind  rif^e,  the  gatherer  behind  would  directly  be 
lengthened,  the  hood  return  to  its  place,  and  the  drops  of 
the  pistil  retire  within  the  orifice* 

How  often  haire  1  watched  this  beautiful  process !  S«cted 
on  the  ground  I  have  at  pleasure  made  the  hood  lise  and 
fnll  by  the  help  of  the  sun,  and  a  wet  napkin,  ahernately 
admitted  over  tl ;  thus  viewing  all  its  mechaulcal  woodera 
at  once. 

The  wings,  represented  at  fig,  2,3,  4,  have  also  a  p 
which  contracts  and  dilates,  fig.  3,  </ff.  The  spiral  wir 
meeting  at  e e,  fig.  4,  is  fastened  to  the  exterior  edge  o 
the  wing,  passes  thence  to  cc,  **here  it  furnis  knots,  and 
is  the*)  collected  atid  dniwu  together  to  a  sort  of  pin,  rou 
which  it  wiods,  while  the  outside  part,  fig.  3,  dd,  gathei 
up  like  a  gntherer,  and  throws  (he  wing  from  it,  or  draws 
near  the  body,  alternately,  qb  tine  weather,  or  bad  requi 
it;  as  the  pari^// will  necessarily  open  it  by  the  contractioft 
of  the  ipiral  wire,  and  throw  it  from  the  body  of  the  flower 
to  admit  the  suu  to  the  seeds,  that  they  may  be  perfected 
by  its  rays. 

On  examining  a  flower  this  eflect  will  be  eatity  aeea« 
The  lengiheaingof  the  filaments  also  serves  to  keep  tlt« 
hood  on,  when  the  wind  blow»;  but  when  the  suo  shines, 
they  contract,  and  the  hood   is  again  at  liberty  to  retire 

tMCk 


It  •eldotn  falls  qoite  off*  It  it  curioat,  that  tfie 
•l>tfC3M  of  ftirivet,  whicb  belooj^  to  it,  is  comiDon  to  planlt 
in  g^Dcril;  bul  is  ao  contrived^  thRt  the  p«rt^  within  which 
it  tontf*  is  but  three  qunrtcrii  of  •  circle,  &ee  fig.  5,  so  that 
ifirith  the  finger  rou  turn  the  hood  quite  down*  it  Comes  off. 
The  Mfiiv  piece  of  mechanism  19  foutiuiu  th<*  phaseoluB  leaf» 
and  iti  muny  flowera.  It  it  irroi'ce'vable  what  a  perfect 
weather  glass  thia  flower  is  :  not  a  ctoud  can  pass  over  the 
fiio,  that  doen  D<»t  chunge  its  position  ;  and  evert  ni|(ht  the 
wkoie  flower  ia  drawn  up  dose,  and  shelters  it»elf  under  th6 


The  oexl  flower*  ^hich  I  shall  consider,  in  some  mensure  Mechanka  of 
rescmbtesi  ihe  last*  being  a  diadelphmn,  the  phaseoJua  vul-  *  ^ 
gmris.  Here  the  principal  contrivance  is  the  contracting 
of  cAch  part  to  the  forni  of  the  pistil,  by  the  means  of  the 
•fiinil  wire.  The  wings  are  moulded  in  the  same  models 
so  that  by  drawing  the  spiral  wire  tight,  it  mnat  necessuriljT 
alipoif  the  part  on  which  it  is  placed;  ond  by  this  meant 
tlirow  itaeU  to  a  certain  distance  from  the  body  of  the  flower. 
In  iu  perfect  tt8te»  fig.  6,  gg,  PI.  IV,  Is  fastened  on  to 
A  A,  figa  7»  S  *  of  course,  when  the  top  of  f  ^  is  contracted 
it  win  pitsholF  kkf  by  which  means  the  flower  openj  to  the 
auDt  and  sends  back  the  banner  fi^^*  9 ;  which  contracting 
in  ita  lum  by  the  lotfuns  of  two  pluitt  undt^r  the  cotlar  ti, 
it  can  ware  itself  bacltward  and  forwHrd  to  admit  the  tun, 
to  ahade  the  body  of  the  flower  from  it.  In  the  tame 
il>er  the  partg*^,  fi$^.  6,  by  contrmctin^,  fills  it  np^  and« 
kwin^  the  side  which  projects,  altnost  turns  the  wings 
and  throws  the  banner  at  a  distance,  leaving  the 
t0  twist  till  the  Iceel  te,  figs  7  i*nd  8,  is  broken,  which 
[poses  the  femole  to  the  sun.  Then  the  usual  process 
takes  place.  I  have  observed,  thul,  when  the  pbaieolus  Dif^renct  la 
io  a  hothouse,  the  keel  generally  breaks;  but  it  *  t>*>'bou*€. 
in,  that  the  temperature  is  not  high  enough,  to 
lute  this  effect  in  the  o|ien  air  in  this  country  :  we  pro* 
?rly  tbetefore  can  trust  the  indigeoou-*  flowers  only,  to 
leh  OS  to  understand  the  reul  motion  of  a  flower.  Nt- 
tnre  certainly  intended  the  keel  to  break,  and  expose  the 
|iistil  Io  Che  sun*t  influeivce,  while  the  drops  appcur  on  it  : 
mjhf  h^ti  generally  slips  off  from  most  \>f  the  diadelphian 
G  2  planii 
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pltiiitfl  at   that  llm«.     This  female  U  alto  iinolher  proof 
tke  spirtl  wire  beiujf  ioht^rtetl  wiihout  a  case,  and  tlierefore 
ti^itting  much. 

How   powerful  ia    the  niechanisin   of   ihe  antirrhinum!? 
'  The  *trf itglh  of  the  spring  it  «uch,  that   it   appear^   as  If] 
made  of  sted*  rather  ihan  of  u  thin  cuticle,  with  a  pabuluok 
of  diroinulive  round  bubl>l«^B  of  neuter.     Thtre  i»  uot  an^f 
thlu^  inoic  wunderful  than  the  strength  iit  flowers,  and  ia 
herliuceotiij  or  annual  plants,     1  could  sciirce-ly  believe,  that 
it  could  proceed  from  their  fulne&s  ulonei  and  titat  when  I 
found  a  Rtem  of  cabbage  as  hard  »8  wood,  a  frost  «ould   i4] 
one  moment  render  it  a»  soft  as  pup  :  and  yet  it  is  cerUiidy 
80.     Lightuing  Rnd  froftt  prfidnce  exactly  the  same  effect  on 
thera*     On   examination  of  the  stem   uf  vegetables,  afkr 
being  tliufi  struck,  the  vesnela  uppear  broken,  and  tVic   H* 
quid  diw:hargiiig  itself.     It  ia  ihe  siime  with  a  leaf  or  fluwert 
the  i>lren^th  of  the  corolla  depends  wholly  on  the  balU  of 
water,  ^^hich  forms  its  pabulum. and  the  vesaeU,  which  are 
partly  wood,  purtly  spiral  %sire.      Press  them   Ugbtly  be* 
tween  the  fnigtr  and  thumb,  the  bub1>le«  arc  broken,  and 
.   the  whole  becomes  a  soft   wtt  ra^^.     There  is  however  a 
furions  purl  of  this  process  I  cannot  at  all  comprehend;  it 
18  the  circular  turn  both  froat  and  lightniug  produce   ia  all 
Uie  thick  siemn  of  herbaceous  or  annual  plants.     When 
^hus  struck,  their  parts  ore  found  not  only  broken,  but 
twibted,  £0  that  the   *vhole   interior   will    be  entirely  mis- 
placed, aud  all  oae  way.     But  i  should  apulogi&e  for  ibit 
digression. 
f>f      The  spring  of  the  antirrhinum  is  foinied  by  the  thick 
wood  vessels   ri,  fig.  10,  turning  within  thai  which  »ui 
raufids  them  ;    so  that  when  the  spiral  wire  draws  th^ 
tight^they  push  against  the  ftpiini;^,  and  the  flower  opens  i1 
mouth.     But  there  ore  many  oihev  motioui*  caused  by 
pressure  of  the  filaments,   conlracling  and  pushing   cro@| 
ways  agaiuitt   the  opposite  tide^  o\'  the  Slower;  while  the 
bending  of  the  fibres  n  n,  from  their  interior  contraction, 
uUernately  presses  each  stamen  to  the  glutinous  drop  of  the 
pistil,  now  ready  for  their  reception.     There  is  not  a  more 
beautiful  arrangement  than  this,  .which  may  be  seea  by 
pressing  the  two  sides  so  as  a  little  (wheu  th«  tuo  shines 

fttlly 
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ll^lj^o  itito  i>peu  the  fTowcf ;  tiMt  I^  <l^oh||not  tber«  it  in  thi9 
part  of  Ibe  process  some  degree  of  eleclriciiy,  which  coo- 
iribtttri:  ftti  it  i«  oiJy  iti  n  jmitrcuiur  stute  of  the  polko. 
tbtt  Ciie  »Un»eii  tienrti^  towtircls  the  p\pti\ ;  it  now  dofs  ao 
but  *  '  son  shines :  nwi  if  you  shade  ihi^  flower,  you 
fclop  I  I,  at  lea^l  prevent  the  other  sumens  proceeding 

in  lurn.  Thfc  iiiecha»i*iii  that  makea  it  move  toward  the 
|>i\til  is  plaia  nod  evtdcut:  but  ihtit  it  uhoulJ  move  only 
when  iht  polleti  »»  perfectly  ript?,  I  must  believe  owin^  to 
lorne  electric  aetmctloa  belwcpu  iht*  litjuor  of  the  pistil  and 
ilhe  flower  of  the  &rameu.  About  thut  time,  if  thcanticrhiiiuni 

wiitched,  it  1-  ">  |fcrpetwal  motion  id  the  interior;  and  P<?rpetu»l  mo- 
ideed  this  i«  the  ca»e  with  nio»t  flowers  :  but  if  oue  of  the  »'On*n  th«  ">• 
Itauien^  i«  abi>rtive»  this  remains  toiull}  M\  though  on 
rxamination  it  bus  exactly  the  same  mechanicul  formation. 
)y  which  the  others  are  injpelled  toward  the  pistil*,  I 
[ahalU  when  the  season  rettirnt,  give  the  tulip,  the  violet* 
and  the  bianca,  but  1  shall  wait  till  they  appear  in  summer, 
iti  hope»  to  tciiipt  yonng  people  of  my  own  sex  to  follow  me 
^itithe  examin  ill  Ml.  There  are  many  flowers,  the  niechan- 
ism  of  which  is  far  moic  curious  than  that  of  those  already  de- 
rribedf  Dui  the  coutriirance  evinced  in  the  fortnution  of 
tettamenii  and  piitiU  far  exceeds  thut  in  the  corolla.  The 
»i»ttl  of  the  violet  has  a  regular  trap  to  catch  insects.  The  \fechaniim  of 
idrop  ap})ear«  within  a  cup,  when  ttie  juice  \t   ripe;  but  if  *!»«  P'^ti'' 

ly  fly  attempts  to  place  itn  proboscis  within  this  cup  to 
plondrr  it^  a  bag  draws  up»  uud  closes  the  entrance  in  so 
.t^oick  A  manner^  that  the  poor  insect  within  breaks  off  the 
rt  cao^ht,  or  dies  in  consequence.  But  as  it  is  only  at 
le  ^ioae  of  the  impregnuliou  of  the  seeds,  thut  the  drop 
tpejotp  few  are  the  victims  of  this  mechani»m.  It  ii  a 
tt  foiitake  to  suppose,  that  there  are  only  a  few  flowers 
[fto  forroed.— 'There  is  hardly  any  one,  which  has  not  some 
rontnvance  to  protect  the  chief  i>art  of  the  honey,  to  secure 
Ah^  impregnation  of  the  seeiU  Nature  ordains,  that  the 
f|ci)ect  Uibe  should  take  that  which  remains  generally  at  the 


*  l»  n*^  i>u«  a  >tf(fietent  proof,  th:i%  ihou^b   mechanisni  it 
••■^i  to  th«  motioa  of  planti,  ihe  Mittr  uf  ibif  moiioa  k  Aomctlung  verj 
dilfettnt  (r«ai  mecbaaiici }    C. 
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bottom  of  t1ieciif>  of  the  corolla  ;  but  if  it  even  pertnittti 
them  toflteal  aUothe  drop  it  shows,  ifhich*al tracts  thL'floweff 
of  t\\p  stamen^,  the  seeds  would  seldom  be  impregnated. 
Mimoia  senti-  1  by  no  means  ihink,  ihiit  the  spiral  wire  beinf^,  or  not 
being,  the  cdUMe  of  motion  it)  planta,  ii  decided  by  ou 
completely  undcrstRndiog  the  inanac^einent  of  the  itiitnosA 
leoaitiva.  I  should  as  soon  think,  thut  eteam  bein^  th« 
gavernitij^  piincijik  of  the  8t*?ani*eii^ine  depended  on  our 
perfectly  rompreh^iidiii;;  th*- conduct  of  the  machine.  It' 
i»  to  the  complete  orgwuizalion  of  plants  in  generaU  I  tntst, 
where  their  meehauttm  is  found  fur  more  simple,  and  fasilf 
proved  ;  not  to  a  ptaut,  the  forq^ation  of  which  differs  «i 
eotircly  from  every  other,  at$  to  require  the  most  excessive 
tjicety  in  weighing  the  dift'erent  power*  a;ffltnet  each  other« 
That  it  i^  a  inecbanical  object  its  formation  olooe  proves* 
The  rest*  when  I  better  uiKlerstanil  this  part  of  botany,  { 
thall  hope  more  pfalnly  to  ^how, 

I  am,  Bir, 
Your  humble  servant, 

AGNES  IBBETSON 


I 


I  shall  add  u  thort  description  of  the  parts  of  the  flower: 

Plate  III,  fig.  1-^5,  the  common  milkwort. 

Fig.  2  shows  the  ca}}  throwu  back*  to  admit  the  sanV 
rays. 

Fi^*  3  the  wip'j,  ne^pt^rated  from  Gg,  I,  to  which  Id  itf 
naturtd  state  it  is  fa=tf  *d  m'.  xx. 

Fig*  4,  the  same  dt^c^rted,  showing  the  manner  in  which 
the  spiral  wire  is  collected  from  the  exterior  of  the  wio§r, 
and  conveyed  thence  to  the  body  of  tlic  dower  by  meatii  of 
the  pieces  r  e,  //. 

Fig.  5»  the  ball,  or  swivel,  on  wliith  the  hood  ItirQE,  ti 
shown  at  6«  tii^s  1  and  ^i 

I'lttte  IV,  tig.  6,  is  the  wing  of  the  phnseolus  vulgartaj 
fij:.  g  the  banner:  fig.  8  the  pistil,  clothed  with  the  keel 
and  tig,  7,  the  sume  without  it.  w  is  the  part  which  breakt 
to  set  at  liberty  the  pistil  in  the  interior.  Though  it  wi] 
perform  its  functkms  without  ihiB,  yet  1  should  supfiose  Di 
sp  well. 

pigs  10,  11,  the  antirrhlnqm  divided  Into  two  parts. 

Fig. 


09  nt  ptco^rpovTTioif  or  wiTCK. 

*j|f.  li,  r#,  %howt  the  spring,    by  which  the  flower  ia 
Dcd  ■nd  ^hut,  tt&  it  t!i  when  twi$»tcd.     "By  prts^Migtr^ 
^fijf,  10,  the  ttower  i%  opeoed  ;  v  tf  are  the  nectttriea,  which 
the  ulrength  of  the  6fiWFr,     I  ihall  give  the  vU- 
w  Bbd   pistil,  when  I  yhow  the  mechanbin  of  the  paTtt, 
will  prove  bow  much  the  wood  ves«eU   nfi  contri- 
ttt   to  the   managefiient  of  the  flower   by  the  intertor 
IrttwHig  of  the  spiral  wire. 


n. 

ow  Mr.  Aiii»ERSOii*i  Experiments  **  On  the  Decam' 
fWiUm  of  Water  in  two  or  more  separate  Fesseis**,  with 
mm  Account  of  Mr,  Mureay*!  Experiments  on  the  same 
Subject. 


SIR, 


To  W*  NICHOLSON,  Etq, 


I 


JIN  tbentmiherof  your  Journal  for  November  I  have  r«d  lnfereac« 

vtlh   onoch  pleasure  6ome  experiments  oo  the  **  decom-  '"'^  ^  ^^ 

poflilioa  of  water,  in  two  or  more  separate  veflseU,"  by  Mr.  ^K^*^Mpa«> 

Aadeifion  of  Perth«     They  were  professed ty  made  to  correct  rate  v«if<l«t 

an  in&rence  drawQ  from  an  experiment  of  Ritter,    the  re* 

•«iU  of  which  led  some  persous  to  suppose,  that  the  eleitienta 

<»f  water  could  be  transmitted,  in  oppoiiite  currents,  through 

tbe  •obsfanoc  of  a  metallic  wire ;  while  others,  unwiUinr^  to 

•dnit the  permeability  of  metallic  matter  by  ^seou^  bodies, 

WCM  dltposed,  from  this  experiment,  to  doubt  alto^thcr 

tlMT  eoBtmooly  received  opinioo  with  respect  to  the  com- 

pMiad  oature  of  water* 

Mr.  Atideraoo  first  repeated  the  experiment  of  Ritter,  and  Both  oxigen 

§m\%t*t  that  water  was  decomiiosed  in  the  manner  that  had  ^  5'**"***? 
'  I  IV  found  111  e»cli« 

■tintUUeo;  and  employing  ntterward  an  apparatus,  in  which 

prod  nets  could  be  coUectt?d,   he    likei^rite 
that   they  consisted  not  of  oxi^en  only  in  one 
V  aod  of  hidro^n  in  the  other,  as  Ritter  hud  sup- 
**  bat  these  two  snbatanCes  were  found  in  each   re> 
,  in  the  exact   prQ|M>ition  in  which  they  combine 
<«  UfVtIier  to  form  water**.     Consequently,  water  had  been 

iecomposed 
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decoipposed  in^cHch  receiver,  and  no  transmiwion  of  |U 
elements,  in  opposiU;  currents^  through  the  connecting  wir«» 

can  ht  suppo&ed  to,  have  happened:  neither  is  thtrt;  any 
gr&und  for  eurt:»idenki>;  urater  q^  a  simplt;  budy,  but  a  com- 
|]0^iid  qf  the  tit-Q  elemeotary  subbtanrcs  above  fttnted.  , 

Bjf  these  ex^^eriraents,  then,  Mr,  Anderson  hasbueceeded 

the 


Tbe  fallacy  of 

m«it  MrcadT     ^^   dett^ciinj;  the   fallacy  in   Hitler's  experiineiit,    and 

ihown  by  Mr,  consetjutnt  crrotiTS  »u  tlie  roncbisiwn  drawn  from  it;  butf 


Murray. 


til  ucouni 


from  not  being  acquainted  uith  what  has  been  done  by 
others,  he  is  not  correct  in  the  observatiao,  that  "  oo  person 
•'  appears  to  have  suipected  the  uccurucy  of  Uitter's  Btnte- 
•♦  ineDt,  or  e?en  to  have  repeated  bis  exptriwetits  w  uh  any 
41  degree  of  cure'*.  The  truth  is,  lhi>  plalowjpher*  ^^ 
perimeiU  was  repeated  more  than  twelve  month*  u^o  by  Mr. 
Murray,  and  the  fulUcy  of  his  sialeiueut  completely  de- 
tected. 

In  hi*  Elements  of  Cheraietry,  published  in  October, 
1SU>,  Mr.  Murfoy  (voL  1,  p.  3flfl)  refers  to  thia  experi- 
ment of  Hitler,  in  wbich,  says  he,  **  it  is  stated,  that  when 
**  a  mt^  attacbod  to  the  potutive  j^ide  of  u  galvanic  battery  ia 
*•  placed  in  water  in  utobe^oud  a  wire  from  the  ne^tive  side 
*•  is  placed  in  another  portion  of  water  in  iinother  tube  ;  and 
•1  '•  ^,  when  these  are  connected,  not  by  placing  them  in  a  vessel 
**  of  wutert  but  in  geparate  ve^seU  connected  by  u  metallic 
<*  wire;  the  tt«ua1  phenomena  are  prodnced,  and  the  oxigen 
"  is  evolved  at  one  wire,  and  the  hidrogen  at  the  otl>er**, 
Mr,  Murray  then  ^oes  on  tostute,  that  Kilter,  conceiving  it 
impo^^ble,  that  ihe  elemenla  of  water  cowld  be  conreyed 
through  the  metallic  wire,  was  led  to  conclude,  that  *«  the 
•*  communication  merely  of  pobi live  and  negative  electricity 
•*  to  water  caused  it  to  aHsume  these  gaseous  forms.  Were 
*•  tlie  fact  as  it  is  atated,*'  continues  Mr.  Murray,  **  the 
**  conclusion  would  perhaps  follow,  I  have  found,  how*' 
••  ever,  that  it  it  a  mere  deception.  The  connecting  wirt 
••  becomes  a  galvanic  one,  and  its  two  ejiftremities  becona- 
<«  ing  electrical,  by  what  clectriciaiis  hsve  denominated 
♦•  position  or  induction^  are  in  states  of  electricity  the  re- 
*•  %'erse  of  the  galvanic  wives  in  the  tubes ;  and  hence  o«i* 
»*  gen  and  hidrogen  are  evolved  at  their  extreroitirs,  carre* 
"  spending  with  the  hidrogen  und  oxigen  evolved  ^t  the 

•*  othcrt; 
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^*  fiHi^m^l  theextreiuity  of  the  conaectiug  wire,  for  cxatD^'lf^ 
**  in  %hti  lobe,  in  which  ihe  |>o»itive  (^Ivanic  wire  i»  in- 
*'  arrtaiit  benifc  negative^  and  if»  other  fcxtremiiy,  id  the 
•*  iulhi  ia  which  ihene^pilrvf*  wiru  is  m^erti'J^  beinup  positioCt 
"  tfid  therefore  giiring  off  oxi^en  corre»ponding  to  the 
"  hidrogc^*  which  a(>pe»r&iit  that  wire'V 

TbcM  &cU«  ascertaided  hy  Mr.  IVlurray,  have  likewi&e 
bfttu  m^ifitiontd  in  a  laie  M^ork  of  Mr*  Eili»*,  who  givtfs  the 
detail  of  another  experiment,  made  bj  Mr.  Murra5',  in 
which  the  phciionieua  wert?  rendered  very  obvious  and  «trlk- 
iog*  •'  The  wires  of  the  battery  were  made  to  {)a«a  th rough 
**  gl«s»  tubes,  and  the  lube»  were  theu  pbrt'd  iu  two 
"  ^iiiet»  which  were  connected  by  the  metallic  arc.  In* 
"  fttead  of  water,  however,  both  tlie  tubes  and  gla^ft  were 
^*  lilted  with  au  infusion  of  red  rubba^e,  which  lietd  a 
**  neutral  salt  in  solution*  As  BOon  aa  the  electricity  was 
«*  put  in  itiolioo,  the  neutral  saU,  iu  each  tube  and  glufl.'», 
f<  vvaa  decomposed  ;  and  the  eflfects  were  at  once  con»picuouft 
*•  an  the  %*egetahle  infusion.  For  ou  the  side  connected 
**  with  the  poMitite  end  of  the  battery,  the  fluid  in  tha 
"  tube  wa»  reddened,  while,  in  the  glu&&  of  the  same  side 
*'  it  was  rendered  ^een.  On  the  contrary,  the  fluid  id  the 
*•  tube  connect e<i  with  the  negative  hide  was  gre^n,  and  in 
♦*  the  gloss  of  the  same  side  it  was  red.  Hence  decomposi- 
**  lion  had  taken  place  on  eaeh  side:  and  while  the  poiitive 
**  pole  of  the  battery  attracted,  &n  u^ual,  the  acid  which 
**  reddened  the  infusion  in  the  tube  of  thiit  side,  the  ne^a* 
*'  live  extremity  of  the  arc  attracted  the  alkali  in  the  glass 
'*  below^  and  changed  its  fldid  to  a  green  :  and  by  the  op- 
**  pwtite  eiectririties  of  the  res|>ective  wires^  reverse  eifectf 
**  vere  produoe«i  in  the  (iuuh  of  the  tube  and  glass  con- 
•*  iie<tcd  with  the  negative  «ide*>f  the  battery". 

Although  it  appears,  that  Mr,  Murray  had  not  only 
ipMted,  but  actually  detected,  the  fallacy  in  KiUer*s 
«xperink«oti  long  before  the  publication  of  !Vlr,  Andersou*s 
ccBWf,  yet  I  am  far  from  insinuatiug,  that  the  latter  gentle* 
■wn  wnwal  all  acquainted  with  what  the  former  hi^d  done. 
Indeed  lite  trato  of  thought,  which  seem^  to  have  giigi^ebied 


MsnTjnned  ♦ 
al«a  bv  Mr. 
f  Hit, ' 


Ancther  exp«* 
riment  o(  Mtl 
Murray's. 


•  Farttier  Ioi|uirift  cooceming  YegeUtioA,  Xc 


go- 
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Ilie  cx|j«rimefitt  of  Mr.  Anderson,  the  methods  which 
followed,  and  the  eiEplunations  which  he  has  subjoined^ 
bear  witness  to  the  orij^tiiality  of  hiB  views;  while  the  in 
oer  in   which   his  ex^enmeiits  are  executed  aiid  d^aited 
alike  creditable  to  hi»  ingenuity  and  Mkill*     Still  it  is  rig 
4ihiit  the  merit  of  prior  fVy  should  be  bestowed   wher**   it 
jit%»tly  due;  and  it  in  tht6  47on»ideration  tilone,  that  had  i 
duced  me  to  make  the  present  cojnmnnicutioti.     I  will  ati 
that  I  do  not  at  ull  regret »  in  thib  instance,  the  circombtaii 
of  Mr,  Andersoii'b  beiitg  unucquainted  with  Mr.  Mnrra 
ex(ierimentt,  since  k  has  prompted  him  to  institute  inq 
ries,  which  he  haii  shown  himself  so  well  able  to  conduct, 
and  the  results  of  which  «o  sati^fuctorily  conlirm  the  concta* 
tion,  at  whit'h  Mr.  Murray  hud  arrived. 
TTie  theory  of       1  shall  conclude  by  observing,  thut  the  electrical  law 
drrtiheaup.    induction^  which  Mr.  Murray  has  pointed  out,  tui  aflbrdi 
pohitionof  any  ^^  cxplao»tioii  of  the  manner  in  which  these  decom  politic 
dectrfc  fluid*  ^^^  effected,  renders  it  unnecessary  to  resort  to  thesuppo* 
j|»poci:«ary.     si tion  of  a  conveyance  of  electric  matter,  in  opposite  cu 
rents,  throu^^h  the  water  and  the  wire,  in  the  way  wh 
Mr.  Anderson  has  suggested, 

I  am,  sir, 

You?  very  obedient  sertanty 
A.  Z. 


i 


III. 


StfVjaci  of  lb* 


Qbsertationt     om    ttmt   Phenomena    of    EfetifO'Ck^mi 
Decompasifion  .*    ty  Gfioftae  John  SiiiGEft, 
on  Chrmutry,  and  Natmrni  Philosophy, 

11  HE  Bubject  of  ihe  present  paper  occupied  a  conaic 
able  portion   of  my  attention  about  two  yeara  since, 
resolts  of  my  observations  have  been  detailed  in  my 
le4:tures,  but  1  have  delayed  their  publication,  till  the 
grcts  of  my  incjuiry  should  admit  a  systematic  expoait 
of  its  objects.    The  contents  of  a  paper  in  the  November 
ikUfiUMv  of  this  Jouri]nl>  by  AdtUD  Anderson^  £m},|  iodace 


ot  r.twrT«o-c»cmcit  »ecompo(ttioii. 
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tDC  to  ftlPtr  Ihii  ffeiermhuitioOf  and  In  publish   (out  orthe 
^^^^r  I  had  iiit  lA'ii)  my  obterrutioni  oti  the  subject  of  hii 

^^vT^fr.  Andervon  ^at«iipp&*t^  adiflSciiItvin  the  explanution  Mr.  AbJ«!. 


ekciro-chFCiical  tI<*com  posit  ion,  when  the    producte  are  ^""^j^^"^* 


collected  in  tejmraie  reteiptrw,  connected  hif  a  metallic  mre.  dccooipowtion 
He  htA  aUo   stated,    that   Kilter  affirms,  when   wafer   is  °[ ****^ '** f 
4«COtlipCi«ed  in  buch  anitppunitii<N,  llie  oxigen  attd  hidrogen 
itt  p«s»s  thfouj^h  the  cQnn€<iing  wire  in  opposite  direc- 

Tlie*e  itatemeiits  are»  I  hejiere^  by  no  (Beans  aceurate;  This  not  mori 
Te  has  net  bet-n  more   diflifnlty   t«periei»ced   in   *^*?  «»- JJ^^^^^Jj^l 
inatioti  of  the  experlinetit   de^cribed^  thiiiv  exists  in   iKe  and  hidro^an 
ttimptecave  of  electrical  decompo^itibn,  vl«»  The  »"»•  ***^^'|"**t*t 
'btlify  of  conceivitig,   how  the  baiiie  partirle  of  water  is  frcjt4i»unca  ^ 
cmce  acted  on  by  wire«  which  are  reranle  from  each  olhfr,  "KJn«  *"*>«» 
mnA  bidrogen    are  sepuratdy  prodiiced  at  the  ex* 
Wiea  of  a  tube  furuished  with   t;otd  wires,  tven  when 
the  length  of  the  tohe  exceeds  three  feet,  and  any  hypo* 
tbe9i%  calculated  to  explain  tlif  phenomena  iu  thi»  experi-* 
raent,  will  also  expluia  them  under  any  other  modiiicatiou 
of  the  apparatus. 

TJ»*  appanttm  described  by    Mr,  Anderson   as  Ritter'a  Kilter's  opf. 
arran^i' men!  ^Journal,  vol.  XXX,  plate  6^  fig' ^i)  i»  ***^*  able  toclecigk 
lieacribed  :n  the  paper  to  which   he  refera,  (Journul,  4to  energy. 
▼oK  IV,  p,  a  12,)     nor   if   the  opinion   aivribed    to 
liter  advanctfd  in  that  paper,  or  in  any  other  of  his  very 
meTQUs  and  interesting^  wrilin^^ft  to  which  [  have  had  oc* 
Oothe  contrary,  from  the  teqour  of  his  ohservatifirii^ 
bUsbed  in  the  BaHt^tin  des Sciences,  Jourtuil  de  Phynttjiie, 
he*  (tTUii»lationti  of  tbe  most  important  of  which  have  ap. 
pcnred  iu  this  Journal ;)  it  may  be  preaum*M)  his  opinion 
favoured  the  hypothesis  of  electric  energy,  recently  to  ably 
mpported  by  Dr.  Dary. 

Mr.  Murray  in   the  \^A  edition  of  his  System  of  Che- Mr.  MuT«y*s 
mifftry,  ba^i   mentioned    Ritter's  experiment,  accompanied  ^^f^^J!^^ 
br  tom^  observations,  which  appear  tn  consider  the  perme*  perimenii, 
ability  of  tbt  connecting;  wire  necessary  to  the  explanatiou 
of  the  experiment.     But  this  is  not  advanced  by  Mr.  Mur- 
tat  ^tlifopinioQ  of  Hitter ;  it  ia  couched  in  the  ttfrms  of  a 

conclusion; 


Ciifn«tan«je»  i  ijip.  ivjJwce4~Jt|>,  belitfvi^  ^r.  ^|(^^|i|a9  ]]||s 

taken  his  idea  of  this  experiment  from  Mr*  Mnrray^^^m^ 

^  ^,  4    > .    coi^nt,  wi(hout  exaniii^iig  the  original,  papery  a|^h«a^us 

'A.  asf^o^iated  the  ^rmiigement  an;]  opinion  of  Mr,  .Murr^ 

,„  •  vitli  the  p^e  oil  Kilter.     If  I  am  wropir  in  this^co^jectore/ 

•       ,^  am.  ind^l^ted  to  ^Ir.  Aoder^i^  for  m^  errour^he  hM 

,quot£d  the  san^e  paper  atid  paj;;e.  of  this  Jc^rnal^  to  which 

iV^r.  Murray  {refers  iq  his  account ;  and^  en  a  care/alpsru- 

Bal  of  such  paper,  I  find  neither  the  experiment,  nor  tQC 

tv»v  opinion  described.    .  .   \  ^  .    ' 

lUitwN  e»-     ,     The  expeiriments  of  Ritter,  to  which  the  ab9ve  q^q^l|i|Ul 

jininociw.       refers,  ar^  det^^^ed  in  a  letter  from  a  correi^oivdeAi^  of  Dr* 

Babi|)gtop*9;  t]^(^^,are  c^tated  rather  cursorily^  a^^'%80|})e 

^'  ^         '       *•  accpuut  of.t^e  (o^alvqnic  la|bours  in  <jeff^a^/\,    "J^bc 

low.^r.part  pf  an  ^.inverted  sipl^oq  w»>s  ,6Ilied,.witb  !.»vil|>bimc 

<Oxifmand      0^:1^9^  aiul  jta  legs  with  water,     Wh^jo  subj^^^  tqlh^  iy« 

jp^SrS^rSTe  ^!.**^  of  ^he  Voltaic  apparatus,  oxigen  appear«4,io^poOfig, 

vDveiBclB  cuo-  hi^jpogen  in  the  <|ther.  .  This  result  1  have  conp^n;(ly,,Q^* 

SSlrao*^*  .  taifjedt^  au^  It  is  jhe  sume  in   all  cases  whe^'ti^psr^jlfliytf 

Bctallic.         tesseU  of  water  are  connected  by  any  Jluid  amduciornot 

'mtiallic,  ,  ^  ^  ^  - 

R^ter  from  tbis;expcrime;nt  appears  to  have  doubted  the 

.'     .      '     ^  composition  of  water ;  he  j^.-siua  to,  b^ve  arranged  an  iippa« 

^-  ratus,  in  which  two  portioiis  of  water,  in  separmte  tu^ 

'conni^ctea  by*  gold  wire,  evolved  respectively  Qxigen  with- 

Oxigenor        ^^i  hidrWen^  and  hidrogen  witbout  oxisen.     By  empLur- 

bitliogeuMid  ,  1     u      •        1  J  i.     ^  ^         J     "1     1      ^ 

uibcoteainod  mg  Qtie  lu^^  he  is  also  said  to  have  proci^ red  at  pleasure 

»i  ple^ksure       f,.Qi,|  \j^^  same  portion  of  water  either  oxigen  bra  ahnem  W 
froiu  the MiQ« , .  ,  f         ^r,/.      :.      ,     -  ,        '.    »  .      .  *«. 

water.  hidrogen  gas  a/one.    This  Result  I  have  jMver  obtained; 

This  result       the  arrangement  ,t^employe^  is  precisely  tbfit  describ^  in 

Sl^^mh'"'^  ^y  the  quarto  Journol  as  fitter's..   Two  gol<)  wires  are  latro- 

[^  duced  in  the  opposite  ends  of  a  glass  tube,  surphuric  ai^id 

iH  poured  into  the  tube  till  it  rises  aboye  the  point  o{  iIm 

low<^r  wire ;  the  upper  half  of  t^e  tube  is  filled  with  water; 

...        when  this  tube  is  placed  in.  the  circuit,  it  is.  said,  tb^t.^w^re 

♦ '  .S-^}y  *'**°^^'6*  go8  which  is  surrounded  by  watcr»  upd  tl^ 

tlus  gas  is  oxigen  when  th'ewire  is  connected  with  th^  posi-* 

tive  end  of  the  battery  ^  and  hidrogen,  when  its  eonjtii^t  it 

but  amizturf  lui^e  with  the  negative.    In  all  my  trials,  both  wires  litwr* 

mtcd 
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MtA  was»  ^ulplnir  was  frequently  deposited,  iind   tl>«  g»«  of  ihe  tw« 

cvolted  VM    filwav*  a  raiKfure   of  oxie^ii  und    bidrosen.  f***=S  »^ 

Yet  I  hiive  tio  rea^n  t«  nufjpose  1113*  expertmtnitv  Herective,  5ulj>liur. 

•s  the  Acrd  iriia  roncetihiitedj  uud  remuitied  distinctlj'sepii- 

mu  from  lh«f  water. 

The   iippt»ratQ9  represented  l>y  Mr.  Anderson    (plate  6,  it»  <<«^nip».' 

tJif.  3»)   IS*  freqnenllv  etnp!ovL«d  to  pitKiirt?  the  product*  of  !1"^*^"'" 

electrilirtl  wiiter  sepnmte  ;  and   I    ha*e  never  observed  an  w»*l-1* 

iodividaal  ut  till  eoiiversunt  vriihflectm-chemical  apparutuf^ 

sarpriied  at  the  reiiult.     It  ikitideed  ini^xissible  to  exttmlne 

the  progress  nf  an  experiment  of   this   ki*j«l,  without   per* 

ceivtog  the  liberotioo  of  ^as  at  thi;  extremity  of  the  v^irea 

eomiectvd  with  the  b^tierr^  as  well  HSi  at  the  cxtreaiitieM  of 

that  cemented  into  the  receivers.     Both  gasset  are  cvidemtfy  both 

evolved  from  the  water  in  tach  of  the  vessels  A,  B*  C,  D,  *.     •«&« 

^      '      '      '  Che  vat«r  m 

but  one  only  is  collected  ;  and  it  would  be  a^  irrational  to  each,  but 

ioppo&e  that  the   oxi^eu  and  hidru^eii  past*  through  the  *^^J  collected 

coimectiiig  wire  in  opposite  direotionSf  a&  it  would  to  atsert, 

that  in  the  comrafm  exp«friment  they  pervade  the  voltaic 

battery»  and  the  wireitut  its  tf^ctremities. 

Mr,  Anderson  however  states,  that^  wheit  be  first  repent-  T(m  sapposed 

ed   this  eiperinient,  he  thou  "     t  ^^coatridiciory 

.    .  lo  tnecompo- 

nbove  Opinion,  ordeiiyth«r,  i^^^l^utiQaoiw^teM, 

hig  afterwardt  there  tcigbt  be  a  positive  ind  negative  |ioint 
ioeach  vessel,  he  arranges  an  apparatus,  and  finda  hiscon- 
jaelsre  verified  ;  but  these  opposite  atates  were  at  the  ex" 
trUKtiea  nf  the  aanie  nietullic  wire,  and  how  ia  thit 
e€Rmed  ? 

Mr.  Anderson  ht«  ffiv*t»  an  explanation,  which  luppo^es  Tt^e  oT»t*Kite 
the  positive  eU  to  pastt  from  the  zinc  Bide  of  the  bat-  ^J^^^,^  „ 

t*ry  throaj(h  n  r  to  the  remote  end  of  the  connecting  i>a«»ihruugh 

wire;  and  the  nei»ative electricity  to  proceed  also  from  the***      *'    * 
popper  •Jttretnity  to  the  remote  and  opposite  end  of  this 
wire.     According  to  this  supposition,  t ft e  positive  mutt  past 
thf&msfh  lit  negaiiv^,    or  the  negative  ihrongk  the  ponftee, 
without  reatoring  an  cquilUfrhtm;  though  they  are  acknow- 
ledged to  have  a  strong  attraction  /qt  each  other^  and  to  be 
respectively  of  erfnfti  intensity.     Such  an  idea  is  at  variance  ^^t  thlicoti- 
wilb  every  thing  we  know  of  electrical  action  ;  it  is  Dot  sup-  recefv«d 
ported  by  any  of  th«  analojgiea  of  the  scieoce;  nor  is  it  a  theuiT  >'f 

lefcrkimate  ^^^'^^'^'^^ 
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legitittiftte  concluaion,  according  to  ihe  principles  of 
received  theory*     Kroiu  the  first  experimrnts  with  <he  ^ 
tuic  bnttery,  it  hos   hef?n   an   acknowledf^   fact,  that  tj 
chemical   chnnf^t    produced    beriveen    two   wire^   in 
fluidt  ill  one  vessel,  will  be  repented  in  aoy  number  of  i 
vessels  connet'led  together;  provided  the  power  of  the 
ffry  is  proportioned  to  the  extent  of  the  interrupted  cir< 
Such  un  urmnKernent  was  employed    (soon  after  the  inv< 
tion  of  the   buttery)  by  Mr.  Nicholbon,  and  also  by 
Crulckshunk,  uhtj  proposed  the  connexion  of  many  tul 
Hs  a  Dieiins  of  proilucin^^  a  considerable  quantity  of  gas.     A 
similar  disposition  of  the  apparatus  has  been  at  different 
pe;iods  employed  by  mo9t  electricians  ;  but  the  connexion 
of  its  phenomena  M\th    theory  has  bren  most  clearly  exei 
plied  by  the  exfierinionts  of  Mr.  De  Lnc»  in  his  analysis 
the  Voltaic  pile*.     This  exrellent  philosopher  has  investi- 
gated with  ju^t  attention  the  changes  that  occur  «ben 
lubcH  are  employed;  be  has  ascertained  the  electrical  atat 
of  the  different  wires  in  the  circuit,  and   finding  the 
chrmical  effects  continue,  when  the  wirej*  underwent  ckangi 
ti)  their  eUctrUtU  HAteSt  he  concludes,  that  the  chemical  ef- 
fects do  not  depend  on  Opposite  dectric  energtet,  but  on 
the  pa^a^e  of  the  elti-lric  fluid  fr.^m   itielals  to  water  and 
from  water  to  mt'tah  ;  oxi^en  b<in|;  evolved  in  the  formet 
case,  and  hidrogen  in  the  latter* 

In  the  present  stuie  of  our  ktiowled^  it  cannot  tberefbre 
be  said,  **  that  the  important  iuct  of  «  positii/e  sod  a  nv|^a- 
**  tive  |Joint  at  every  interruption   of  the   Circuit  is  Cita« 
**  bli^hed  beyond  all  doubt."     The  «xperimeatf  on  which 
ihr*«  avsertirtn  i^  founded,  \*   but    a    repetition  of  Cruick* 
flmnk'*  nrmngfini'ot;  and  provc<«only,  that  chemical  effvcu 
oceuf  at  every  interruption  of  the  metallic  circuit.     UnlR 
these  cliemicul  effects  are  shown  to  tiepend  on  the  opposit 
electric  state  of  the  wirc»»  or  to  be  inseparable  from  such 
condition,  the  existence  of  kucIi  op(>osite  states  niuat 
considered  as  pnrely  hypotlteticni. 

The  experiments  of  Mr.  Dc  Luc  appear  to  mea  suffici< 
iodicaiion,  that  the  various  phenomena  of  eleclro-chemtcal 
auatys'is  are  produced  by  the  circulation  of  a  single  electric^ 

•  »ec  Jouraatf   vol.  XXVb  l>p  G9,  XV^^  2il.  ^| 

flpid; 
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I^Atd;  tbe  cflectj  of  which  ar«  tnodi6ed  by  the  nature  of 
Um  bodiei  throDgh  which  it  passes.  The  experimeuts  Aod 
olMcr««IJoat  I  hflv«  made  ou  thistubject  may  be  considered 
«  MMjoef  to  ihii  paper,  aod  will  form  the  subject  of  a  futur« 
i«OfiicatioR. 
Rrmcts  Sirtttt  Cavendish  Squart, 
Now.  i5tK  I  en* 
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To  W.  NICHOLSON,  Etq, 


Elasticity  «f 


JLF  lbs  fbltowiog  attempt  to  explain  the  phenomena  at* 
teodaoi  oti  caloric  will  not  disj^nice  your  excellent  Journal 
1  iltaiJI  leel  myself  much  hououved  by  its  insertion, 

U  u  a  «etl-kQO«n  fact,  that  caloric  i»  the  catue  of  the 
dastkity  of  gtt«»ea;  and  it  is  equally  certain,  that  an  eleo  gmsiesboth 
inc  apark,  or  the  contact  of  an  ignited  body,  will,  in  many  ^*"*'^  *?^ 
c«8«^  deilfoy  their  eUi»ticity,  and   cause  them  to  condense  cAJoric 
lato  a  iHMiekMlic  attbatance*     These  facts  may  be  exerapH- 
fied  bj  ihm  ifecMnpcaatton  and  formation  of  water  by  electri- 
fy*    If  tlwa»  it  may  be  asked,  caloric  be  the  cause  of  the 
ilMtkttf  of  ga^ses ;  how  can  this  elaaticity  be  destroyed, 
by  an  addition  of  the  same  substaDce  ? 

Tbn  a{»paraQt  anomaly  has  been  thus  explained  by  j^^o^^t^^j 
lio€ige«  A*  gaaeea  are  rarefied  by  heat,  the  spark  will  eaase  plaiuuoo  li^ 
the  aad^len  rarefaction  of  that  part  of  the  mixture,  through 
which  it  passes  :  this  will  cau(»e  ma  sudden  a  condenstition 
of  the  adjacent  parts;  the  atoms  of  oxi^en  and  hidrogen 
will  tbna  be  made  to  approach  each  other ;  they  will  there* 
Aire  ttotte,  aad  form  wnter. 

la  a  volume  or  Experiments  on  acetous  acid,  fcc,  pub-  X)u  HigfioiV 
by  Brjan  Higgin»,  M,  D„  in  1786;  T  find  the  fot-^ 
nd  1  think  more  satisfactory,  explanation  of  the 


thit* 


Hsfsppoaes  the  particles  of  gasses,  to  be  surroonded  with  ^*  p^nldat 
dMoct  atoiospheres  of  caloric  J  in  which  the  densities  are  diiioircd  in 
IKipvocally  as  the  distancet  from  the  particles,  ia  a  dupli-  *^*^'^et  but 

cate 


§tt  Olr   Tlfe'cr^CTB    OF   HKiT. 

•ur-Qundoil       cSleTBrfiigh^r 'ratio.    'If  the  particles  of  the  passes 
byatmos-        merely    di^soUttl   itj    caloric,  there   seems  to   be   no 
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B«n,  i*hy   they  ftlmiild  oot  unite,  according  to  meiratnnn 
for  each  other  :  for  in   a  medium  of  uniform  dejisiiy,  thi 
would  be  iiuptiled    by   equsil,    aud   contrary  powers  of  tl 
medium  ;  there  woiikl  therefore  be   no  impediment  lo  thi 
motion,   and   conaet-piently    to   their    union.      This    beii 
gmntedf  the  questitin   atill  recurs  ;  How  does  the  additi4 
of  caloric    fiiciJitate  their   union  ?    The  answer  now  is  c 
¥iou».     By  eqaolisin^the  density  of  the  medium^     It  ini 
be  observed,  that,  if  ti  mixture  of  oxi^en  and  hidrojjen  h% 
f^radually  beatedi  even  to  redness,  iu  vessels  which  admit  of 
their  expansion  ;  no  union  will  take  place* :  for  in  thiscase, 
the  utniospberes  will  pre'^erve  their  relative  density.     But 
when  the  accumulation  of  caloue  h  fudden,  as  by  an  eh 
trie  spark,  the  particles  will  not  have  sufficient  time,  to 
run^e  it  around  thecnseh'es  :  by  these  means,  the  density 
the  medium*    will   be    rendered    uniform:     the   partici 
therefore,  within  the  range  of  the  spark,  will  unite;  ^nd,  by 
their  union,    give    out  a   Quantity  of  caloric,  8ufficient  t^^ 
equalize  the  ueighbonrinf:^  atmospheres;  aud  thus  the  whol^| 
of  the  ga^e»,  iF  mixed   iu  due  proportion,  will   combine* 
Heuce   it  appears,  that   the  degre€  of   ignition,  wliich  i* 
n^ceuary  for  the  combustion  of  oxigeo  and  hidrogen,  vari<% 
directly  as  the  density  of  the  atmospheres  ;  aud  inversely  m 
thenflinity  qf  the  particles  for  each  other. 

This  is  the  explanation  given  by  Dr.  UiggiDS  ;  and  fco  tne 
it  appears  much  more  satisfactory  and  intelligible  than  tbe 
common  one.  But  the  theory,  I  conceive,  may  be  extended 
much  farther;  and  wilt  even  be  found  to  be  suOicietitto 
account  for  all  the  phenomena^  attendant  ofi  caloric* 
Let  us  suppose,  thai  the  particles  of  caloric  are  altnicl 
de*  of  matter    by  those  of  all  other  b»dit^  vvi ill   a   force^   which  varies 

tersely  as  the  distance  iVom  the  centre  of  thc«e  particles 
and  also,  that  they  are  aiore  &trongly  attracted  by  ^\\  otber 
bodies,  than  the  particles  of  these  last  are  by  each  other  ; 
or,  ill  other  words,  that  tlie  particles  of  all  bodies,  have  a 
greater  affinity  for  caloric,  than  for  each  other.     This  bemg 
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•  Thii  experiment  requires  re;>ctll^a. 
B»cit  ytuU  it  d«ftwh«r*. 


1  do  n&i  recollect  to 


granted. 
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^hinte^i  If  rr>1To*s,  that  every  particle  of  matter  will  1>« 
fttirrou»i(4r\i  with  an  atinasphere  of  caloric;  the  dentity  of 
^lifch  ^ill  iocrea«e,  as  the  di&laoce  from  the  centre  of  tbe 
|iarf icJe  dccT«r«s»^  ;  anil  this  probublj^  iu  a  dQjilioate  rutio. 
Hence,  do  t^^o  pariiclei  of  matter  c«n  touch  each  other*. 
Thiii  u  a  fact,  which  was  proved  long  ago  by  Sir  1. 
"Nrwloo. 

Milt*!!  the  attraction  of  the  particles  of  a  body  for  each  CoiMtitdtii 
other  ia  w  great,  that  the  distance  between  them  ii  les* 
than  the  particles  themselves,  all  motion  anionjj  thera  must 
be  prevented,  aiid  the  body,  cofistt^nently,  will  be  solid. 
But,  if  the  distance  between  the  particles  of  a  body  be 
greater  than  the  particles,  yet,  if  the  density  of  the  atmotH 
pheres,  which  ciarrotind  ihem^  be  very  ^reut,  all  niotion 
may  stilt  be  prevented  ;  for  it  is  evident,  that  they  can  only 
be  moved  by  compres!»ing  the  atmospheieiii;  the  density  of 
phicb  may  be  too  ^reat  to  admit  of  this  compression  by  any 
►rc«  le*»  thun  what  would  destroy  thetexlnrif  of  tUv  bodyi 
this  cute,  i»lso,  the  body  must  be  solid.  It  is  probable# 
lat  the  fir^t  case  nerer  occurs  :  the  density  uf  the  atmos« 
kberet,  therefore,  is  the  cause  of  solidity.  Hence  the 
Lrlicfes  luajr  be  at  a  great  distance  from  each  other^  and 
specific  gravity  of  the  body  vary  little.  The  size,  fornif 
id  weight  of  the  particles,  [all  of  which  probably  vary,) 
inst  also  be  taken  into  consideration* 

N*!wton  snpposed,  that  the  particle*  of  fluids  were  ComtUudoi 
f,  i  ;    and     in    this   manner    he   accounted    for  the  **^      **** 

iVily  with  which  they  yield  to  the  slightest  impulse, 
ktiftbe  |mrtic!es  of  solids  be.ofdilTercut  forms,  (which 
lay  be  considi-red  as  proved  by  Huiiy,)  it  is  difficult  ta 
►nceive  how  ihey  can  be  converted  into  spheres  by  the  ap* 
iJtcatton  of  heat.  But  it  is  easy  to  conceive,  that  the  accu* 
mutation  of  caloric  will  augment  the  atmospheres,  and 
hits  cause  them  to  upprouch  to  the  form  of  splieres,  let  the 
irin  of  the  particles  be  what  it  may.     The  same  effect  will 


I  Uf ,  that  ng  two  parlkles  of  matter  can  touch  each  otheTj^ 
aiipJiof  tiMMe  whkli  are  hooiuirenejU  U  li  possible,  1  hid  aJnuMe 
|»i«teble,  tha:  ihe  atonrn  of  oxif;en  and  hklrogcn,  iri  the  atate  of 
ttt  do  touch  each  other,  This  may  perbapt  help  to  diitin(ui»li  cb#- 
ikiJ  corabinaiion  from  cob«&ion,  &e. 
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be  proiluced,  if  the  attraction  of  the  particles  for  rach  otl 
be   diminished  ;  fur  iti  this  case  the  atmosphereti  will  et« 
pAttd.     Either  of  iheae  causea,  6f  both  comhitied.  will  cmtci 
•ion  the  body  to  become  fluid  ;  for  the  density  of  the   m\ 
mo8j)here«   will    decrease   asi   they   extend  :    and  thus  tl 
tDotion  of  the  particles  will  be  facilitated.     The  forna  of  tl 
particles  also  ivill  io6itence  the  fluidity  of  the  body.     Tl 
more  spherical  these  ire,  the  lens  reiistaace  will  there  be 
their  motion.     Hence,  to  form  a  perfect  fluid,  the  partich 
must  be   perfectly  Bphericalj  and  placard  at  such  a  di(%taD< 
from   each    other,  that  the  density  of  their   atmospherefp] 
where  they  cooae  into  contact,  shall  be  0  :  and  this  di^tuocTf 
probably,  niii&t  be  infinite.     It  mu&t  now  be  clear,  that  the] 
specific  gravity  of  fluids  may    be  very  variout«    and  ah 
that  they  may  contain  very  variable  quantities  of  caloric* 

If  we  suppose  the  affinity  of  the  particles  of  the  body 
be  still  farther  diminished  ;  or  the  sphericity  of  their  a^] 
tnospheres  to  be  increased  by  a  fresh  addition  of  calorie] 
it  will  necessarily  assume  the  state  of  a  gas.  A  gas  then 
a  more  perfect  fluid  than  a  liquid  is.  Gassrs  al»o  maj 
contain  variable  quaatitiet  of  caloric^  and  vary  io  specifli 
gravity. 

From  all  that  has  been  said,  it  must  be  evident,  that 
•olid  may  contain  more  caloric  than  either  a  liquid  or 
gas  ;  and,  of  course,  that  the  quantity  contained  in  a  liqui* 
may  exceed  that  in  a  gns.  But  the  same  body,  iihen  BoViJlf 
wilt  contain  less  caloric  than  when  liquid  ;  and  less  whea 
liquid  than  in  the  gaseous  state.  It  is  also  clear,  that  the 
specific  gravity  of  a  solid  may  be  less  than  that  of  a  liquid  ; 
and  it  is  even  pQsstbht  that  the  specific  gravity  of  solids  and 
liquids,  may  be  kss  than  that  of  some  gasses. 

We  have  seen  the  coinbu^tioii  of  oxigeo  and  hidrogea 
explutned  nccordin;^  to  this  tfjpory  ;  let  us  examine,  how  it 
accords  with  other  chemical  phenomena. 

When  azote  and  oxigen  are  mixed  indue  proportiojit, 
and  an  electric  shock  is  passed  through  the  mixture ;  the 
atmospheres  of  those  particles,  through  which  the  shock 
pasfiea,  are  rendered  of  a  untfurm  density,  and  the  particle^ 
unite,  Bui  the  combustion  does  not  spread  throughout 
the  whole  mixture ;  bt cause  ilit  particles  which  combine 
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"pflrt  ^tth  3  -mllici.*!!!  qamtitjr  of  cat  ^ric,  to  cqnolze 
the  uet-r  t.  I'rigi  AtmoKphere^;  the  shock  therefore  must 
brr#pr*r*<l  Hence  it  follows,  thol  nitric  acid  contains  a 
Jurgvqmintily  of  caloric :  t>ut,  an  ii«  specific  gravity  ^reii'Jy 
exceeils  the  menn  of  that  of  its  component  pwrtF,  ihe  atmo- 
fphere,  which  §iiirroinid#  its  particleii^  must  be  very  dense. 
It  is  neediesi  to  udd,  that  this  is  cotilirmed  by  alnioBt  every 
experiment,  in  which  nitric  acid  i6  employed. 

Ag-ain,  azotic  and  hidro^n  gas  cannot  be  combined  arti-  ^roductit 
ficiaUy*  becauAe  the  affinity,  which  these  gasses  have  for 
ealonc«  greatly  exceeds  that  which  they  have  for  each  other. 
Btit  wheu  the  hidrot^en  i«  nascent,  itu  affinity  for  nzote, 
being  anaifrted  by  thut  of  the  surrounding  bodies  forcaloriCf 
cauftea  their  union.  It  may  even  be  conceived,  thut  the 
hidro^eo  aeizes  on  a  part  of  the  caloric  of  the  azote  ;  and 
the  whole  quantity  being  divided  between  the  two,  the  re- 
VMonce  is  dimiDi^hed ;  they  then  unite,  and  ammonia  is 
prodocM). 

Tbe  e#«ct«  of  compression  on  gasses  may  be  thua  eX'EScciMftf 
plafned.  By  bringing  the  particles  nearer  to  each  other,  com|jre»ii»n 
the  denmty  of  their  otmoapherea  i«  increased  ;  they  therefore 
eseK  a  greater  reiiistance«  and  the  elasticity  of  the  gas  is 
Increased  al^.  If  the  compression  be  sudden  and  violent^ 
aqnanlity  of  raloric  is  diseng^^d*  It  is  exceedingly  pro- 
bable, that,  in  this  case,  the  elasticity  of  the  ^as  is  injured, 
1  have  freqttently  thought,  that  I  have  observetJ  this  eflect 
product  on  atmospheric  air ;  and  I  recollect  to  have  seen 
the  SAfiie  remark  in  print,  although  1  Cannot  precisely  re« 
idemHer  the  place.  If  a  mixture  of  oxijjren  and  hidroi^ea 
be  tuddmty  compressed,  the  heat,  which  is  extricated,  will 
eqoaiize  the  atmospheres  and  the  ga8»es  will  cnrabine.  If 
theoom|>resvion  were  gradually  applied  ;  it  is  prohnble,  that 
tio  union  would  tube  place*  It  must  be  evident,  (hat  rare-  mm, 
•  Cactiou  will  produce  au  elTect  contrary  to  liiat  prudiiLed  by 
compression.  A  part  of  the  air  being  removed,  the  atmo« 
apheretwiM  meet  with  leaa  resistance;  ihey  will  of  course 
«xpftiMl.  By  this  me^na  there  will  t>e  occasioned,  so  t& 
«peak,  •  vacuum  of  caloric;  it  wilt  therefore  ru»li  in  from 
the  oeighbouriug  bodies, and  ihoicold  will  be  produced;  but, 

fcadniitting  the  air,  there  will  be  ti  redundance  of  cabric; 
U  2  the 
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tbe  ihermDineter  therefore  wilt  rise.     Thit  also  agrees  witH 
fixpcriment.     I  huve  observed  it  several  limes  this  mor»ing« 

The  expansion  and  contraction  of  g^iniMis,  by  an  increafto 
or  rlluiiimtiou  of  temperttture,  will  be  easily  explained. 
Aa  the  addition  of  caloric  wiU  increase  the  density  of  the 
atmospherea,  expuasioD  roust  ensue.  The  abstraction  of 
cabric  will  occasion  a  diminution  of  their  density  ;  the  at- 
traction of  the  particles,  therefore,  for  each  other  will  pre- 
vail: they  will  then  approach;  and,  in  muny  cases,  con- 
dense into  a  liquid^  or  even  a  solid  substunce. 

There  are  many  substancefi,  as  wax,  tallow,  &c.»  wliich 
assume  various  decrees  of  consistence  in  pasain|ij  from  the 
solid  to  the  fluid  state.  This  may  be  accounted  for  by  the 
increasing  sphericity  of  the  utniosplieres,  which  surround  the 
particles,  of  which  these  bodies  ore  composed  :  aa  this  in* 
creates,  their  motion  mubt  be  facilitated. 

ThK  malleability,  tenacity,  and  dactility  of  tnetaU,  are 
expUined  in  a  similar  manner:  the  atmospheres  not  being 
too  dense  to  admit  of  motion,  when  a  considerable  force 
is  applied:  and  ihe  attraction  between  the  |-Mirticles  being 
sufficiently  strong  to  prevent  their  aeparulion.  When  the 
atmospheres  are  too  dense  to  permit  the  motion  of  particles 
by  the  appticatiou  of  a  considerable  force,  the  body  must 
be  brittle,  or  exceedinjjly  hard,  according  as  th<  affinity  of 
the  particles  for  each  other  varies*  When  the  atmospheres 
are  very  fur  extended,  the  body  xf'ill  also  be  brittle,  or  ra- 
ther friable,  from  the  diminished  attraction  of  the  particles. 
When  zinc  is  cold,  it  is  brittle,  because  its  atmospheres  are 
too  dense  to  admit  of  the  motion  of  ita^  particles;  a  small 
addition  of  caloric  renders  it  malleable,  by  increasing  their 
sphericity:  and  a  iilill  greater  addition  renders  it  friable,  by 
separating  the  particles  too  fur  from  one  another.  Perhaps 
the  difference  between  hot  stiort  and  cold  shoit  iron  may 
depf'nd,  in  some  degree,  upon  a  similar  eanse.  Wheo  ig*- 
nited  steel  in  suddenly  plunged  into  cold  water,  it  becomes 
brittle,  owing;  to  the  reparation  of  too  large  u  quantity  of 
caloric;  but  by  exposure  to  heat,  it  may  be  made  of  different 
desjfees  of  hrtrfkiess*  so  as  to  answer  various  mechanical 
purposes.  We  may  thus,  I  think,  account  for  the  effects 
produced  by  caloric   in  tl>e  tempering  of  $te&l :  always  re^ 
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coUertiug.   that   mation  is  facilitated   by  the  addition  of 
ciiloric.     Eb^ticity  is  caused  by  the  crompresiiiua  ot  the  «t*  £Uit(iciry, 
lB08pher«»|  and  iht^ir  return  to  their  former  state. 

There  i«  another  phenomenon,  which  1  believe  no  one  Expamion  of 
has  ever  attempted  to  explain,  I  rutan,  the  expan>)ion  of  JjJ^*;J^f-*jj  ^^ 
vater  by  a  diminution  of  temperature.  We  will  suppose,  temuenture. 
irith  Mr.  Dalton,  that  water  is  at  iu  mitximum  of  dennity 
at  36*.  Its  expansion  by  heat  re<)uires  no  explunutiuiu 
Let  us  see  how  fur  its  expauMon  by  cold  may  be  accounted 
for.  It  must  be  granted,  that  ice  Iihs  a  le^s  atfitiily  for  calo* 
ric  than  water  has,  otherwise  water  would  not  j^ive  oot 
caloric  at  the  naoroent  of  its  becoming  solid.  Hence  it 
ibUoir&,  that,  when  water  is  cooled,  it  must  at  lust  reach 
some  point,  at  which  its  aflPmity  for  caloric  will  diminish. 
Iq  mobt  substances  this  probably  does  not  happen  till  they 
reach  the  point  of  congelation :  but  when  water  is  cooled 
below  3G^,  its  afBnity  for  caloric  begins  to  diminish  ;  the  at* 
mospheres,  therefore, which  surround  its  particles  (and  of 
coarse  the  waier  itself)  will  expand.  Although  the  particles 
mte  nearest  to  each  other  at  36^»  their  attraction  is  not  then 
sufficient  to  overcome  the  resistance  of  their  atmospheres; 
these  therefore  will  continue  to  expand,  until  they  are  so  fkr 
rarefied  as  not  to  he  able  to  resist  the  affinity  of  the  particles 
for  each  other*  But  this  will  not  happen  till  the  water  is 
cooled  many  degrees  btrlow  the  freezing  pomt,  unless  by 
agitation,  or  tome  other  means,  they  are  brought  nearer 
into  contact. 

It  was  before  stated,  that  the  density  of  the  atmospheres  Its  i^xpantton 
was  the  cause  of  soUdity  :  but  the  specific  gravity  of  ice  is  "^  *<»'"l«fi«- 
less  than  that  of  water ;  it  also  contains  less  caloric ;  hence* rrvstjnii.iiMia 
iU  atooospberes   must  be  less  dense;  it  ought,  therefore,  "^Vf  ^'^f*^*" 
to  be  more  fluid  than  water,  which  is  not  the   fact.     How  bod;«s» 
is  thta  anomaly  to  be  explained  ?     It  must  be  remembered, 
that  not  only  ice,  but  all  solutions  of  salts,  &c.,  which  fornn 
prismatic  crystals,  undergo  the  *ame  ex paosion, during  their 
transition    from    the   fluid  to   the  solid   stale.     It  is    pro- 
bably   the  tendenc)^   which  the   particles  of  these    bodies 
have  to  arrange  themselves  in  priaraatic  forms,  that  causes 
this  expanaion  ;  and  the  diminution  of  specific  gravity  may 
be  occasioned  by  interstices  between  the  prisms.     lu  addi- 
tion 


I 


102 


OV  TUB   EFFECTS  OF  BEAT. 


iron  nti  iuhili- 


Repuluon 

parricl/=«i  of 

caloric  an 


Nt»  Tcpuliion 
between  oil 
and  WAtet. 


tirti  to  thift,  it  msy  be  observed,  thut  ice  a1  trays  cotitaiyt  % 
quantity  of  uir.  Dr.  Priestli^y  fiscertained,  that,  wheu  vattr^ 
previauhly  fret'd  from  aivt  wis  frozen  in  clope  ves^ieU  ;  it 
giivcouti  on  ihaWiit^,  n  quauttiy  of  uxote;  and  this  he 
repealed  several  titnett^  on  the  sHtae  water»  and  with  ihtf 
iurneHfVct*.  The  «?cpaiiaion  of  iron  during  BoHdiBcolioB 
de'pendH  prohably  upou  the  detention  of  u  quaulily  of  culoric 
between  tlje  ports  of  the  metal  in  an  unconibined  ^tatp.' 
(i.  e*  not  funttini^  port  of  the  atinoiphert-*,)  and  by  barn'- 
rnerintr,  'tHi»  niuy  be  drbenga»ed.  Those  bodieii,  irhich 
congeui  into  a  shapeless  ma4»,  witht»ut  nny  appearance  of 
crystallization,  loritract,  aa  niij4ht  be  fx^jected,  during 
fcolidiBcaiinn  :  uud  thU  may  lend  to  coutirni  the  esplana-t 
tion  |i?Jven  above, 

I  hiivii  purposely  avoided  muking  ony  mention  of  the 
ret>iiUion,  supposed  to  exi«t,  between  ihe  pHirliulei  •f 
caloric ;  as  I  believe,  that  all  the  phenomena  niay  be  eic* 
plumed  according  to  the  ordiniiry  laws  of  aHfinity.  1  will 
endeavour  to  explain  this,  in  one  instance  ;  th»'  expamsion  of 
gadscs  by  a  diminution  of  pressure.  During  the  expanfiioo, 
cold  i«  produced,  as  was  eacpkined  before;  the  caloric, 
which  rushss  in,  arranges  itself  around  the  particles  of  the 
gas,  according  lo  its  affinity  for  tlif  ra  ;  and  ibus  removet 
them  to  a  ^eater  diistance  from  each  other.  In  addition  to 
thiw,  it  roust  be  recoUccted,  that  the  particles  will  exert  an 
attraction,  beyond  their  otvn  atmospht't'ei,  upou  thosv  of 
tie  neii^bbdnrinj^  particles  j  this  will  tend  lo  rarefy  the 
atmospheres,  and  of  course  to  expand  the  gasi^9.  It  is  not 
tiecP6&ary  to  suppose,  that  the  particles  of  water  and  oil 
repel  each  other  ;  if  the  attraction  of  the  honiogeneul  par* 
tides  be  stronger  than  that  of  the  hetcTogeneul,  they  wiU 
not  unite, 

I  will  now  mention  a  |ihenomenon,  uhich  I  once  observed, 
and  whidi,  I  think,  may  be  expluim^^d  according  to  tbi» 
theory*  Ourin:^  theevapiorationof  attoliitionof  subcarbooatc 
of  woda,  which  had  been  exposed  to  a  stream  of  gutphiirc||t 
Acid  gas  ;  1  observed  a  number  vfglt»bule«tu  arise,  and  r^a 
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tii|)on  the  auriiice  of  ihe  solution.  Th«y.diJ  a ot  op- 
year  tt^  be  of  a  gaseous,  but  ofa  lic|iiid  nature:  they  were 
cxceediiii^ty  spberical,  and  their  specific  gravity  so  traall, 
1  th«y  acarcely  sunk  at  all  into  the  liquid.  The  bubbles 
B,  wbich  were  abundant,  always  receded  fr4>ra  them; 
aa  to  leave  a  considerable  space  around  them  in  every  di- 
tion.     Dfi  Hrggios  obtjerved  u  BJniitar  phenomenon,  du*  A  similjp 

the  distillatian  of  a   mixture  of  sulphuric  aud  acetoug ''k^"''"'/?;^ 
d.     I  will  give  the  description  and  expluoation  of  it,  in  Or.  Higgltu. 
»  own   words.—'*  VVhen    the   quantity   of  ucetoua  acid 
amoanted  to  about  three  ounces,  and  rose  io  the  receiver* 
^  to  high,  that  tlie  distance  between  iu  turfuce  and  thtt 
^  DOfle  of  the  lon^  slender  neck  of  the  retort   did    uot 
**  exceed  a  quarter  of  an  inch,  and  wheu  the  drop«  fell  at 
**  the  interval  of  three  or  four  eecouds*,   each  of  them,  re* 
**  bounding  after  ihe  fall,  and  stilt  preserving  the  globular 
**  foriD»  rolled  on  the  acid  liquor;  and  theo,  after  floating 
**  io  a  qoie«cent  state   for  five  or  six  Beconds,  buitt  HUd»< 
'*  deidy»  aod  spread  upon  it.     Some  of  these  globulen  in 
**  their  motion  struck  the  preceding  ones,   aod  frequently^ 
**  the  woiioQ  waa  communicated   without   either  of  tht^m 
••  bursting  for  ftome  i>e<?onds  after  they  became  quiescent, 
**  Afterward,  whco  tlic  9^id  iu  tht:  receiver  roio,  and  wa^^ 
*•  not  distant  from  the  nozle  of  the  retort  by  more  than  tl)Q 
*•  diameter  of  a  large  drop,  the  liquor,  which  trickled  dowo, 
did  iMit  discharge  itself  into  the  acid»  either  in  the  fore- 
gotf^e  maner,  or  in  that  of  a  column  ;  but  it  formed  glo- 
W\e%of  six  tidies  the  former  bulk,  each  of  which,  pVe- 
*  iervin^  its  proper  form,  sunk   by  bidf  ha  diameter  into 
f  lAseadd  liquor,  without  mixing  with  it;  but  when  the 
f  size   of  any  globule  increased  so  as  to  exceed  j\  of  an 
inch  in  diameter,   it  then  parted    from   the   nozle,   and 
npread  on  the  liquor.     All  this  looked  as  if  each  drop  car- 
ried its  proper  atuiosphere  of  repellent  matter,  which  it 
retaiued  for  a  cotisiderable  time^  with  a  force  greatly  su-* 
».  period  to  the  weight  of  u  gruin,   for  the  drop   could   not, 
by  rea«op  of  its  mere  aggregation,  rebound  from  liquor 
of  tile  came  kind,  and  roll  on  it,  uad  dip  and  swell  in  it 
without  mixing."     Dr.  Higgins  could   not  produce  the 
f  appcurauce,  ip  tbediitillation  of  water^  or  of  spirit  of 
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perimentg  of  Me^sri,  Alien  and  Pepys*  io  the  respiration  of 
oxigen  ;  and  tb&  concliKsions  vvhicb  they  have  druwu  trofa 
them.  After  descj'ibing  the  niethod  w|ii«h  he  em  ployed  to 
respire  the  gus,  &c. ;  he  udda,  **  I  do  oot  hemtate  id  con* 
•♦  eluding,  that  the  formt^r  (azote)  vras  expelled  from  thef, 
**  lun^js  during  the  respiration,  along  with  the  mutter/^ 
**  which  contributed  to  the  formation  of  the  fixab)«  iiir. 

I  ami  BOrry  thatiliiinotiriTny  povrer  to  digest  I hi!(  paper  into 
9.  more intellijQ^tlile form  :  butit  is  not  morf  than  ten  dayesince  1 
met  with  Dr.  Hig^m^'s  book  ;  aitd  it  wtlt  be  n  considerable 
time  before  I  shall  have  leisure  to  resume  the  subject.  Il 
has  extended  to  a  much  greater  lengthy  than  1  at  firal  in^- 
tended  :  I  am  however  conscious,  that  much  more  remains*^ 
to  be  said,  and  many  objections  to  t>e  atiswered  ;  but  1  atii*^ 
not  aware  of  any,  whicli  may  not  lecdve  a  gatinfactory  an* 
swer,  according  to  the  principles  already  laid  down.  The 
importance  of  the  subject  must  be  oiy  apology,  for  sending 
it  in  this  unfinished  state;  and  if  it  should  btf  the  means  of 
drawing  the  attention  of  some  able  ohemjsi  to  Dr.  Higginfi's 
work,  and  even  in  ihtt  remote  way  contribute  to  the  tra- 
provement  of  the  science^  my  intention  will  he  fully* 
answered, 

1  am»  sir, 
s  Your  obliged  a  nd  constant  reader, 

u  o.  c. 

T,  S.  It  may  be  tKou«,'ht,  that  the  coagulation  of  albu* 
men  by  heat  is  inconsistent  with  the  foregolni^  theory.  To 
iptisfy  niyself  of  what  actually  doee  tnke  place,  during  itt 
coagulation,  1  poured  into  a  glass  tube  a  certain  portion  or 
the  white  of  an  egg,  (which  is  albumen  as  pure  as  jt  can  bo 
procuretl,)  and  with  a  diamond  marked  the  height  to  which 
it  rose  in  the  tube.  The  tube  with  its  contents  wae  now 
plunged  into  warm  watir,  and  the  vrhole  apparatus  set  upon 
the  fire.  As  soon  aa  the  albumen  wat  heated  only  a  few 
degrees,  I  could  observe  bubbles  of  gas  seporatlng  from  il 
Ycry  abundantly;  and  before  it  had  began  to  Goagutafe,'*^ 
it  h»d  «Mumed  the  sparkling  appeairaDce  of  water  impre^^ 

paled 
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Mited  with  carbonic  acid.  After  the  water  had  l>oiIed  Tor 
■onetime,  the  albumen  appeartd  perfectly  wliite^  and  vms 
DeoHy  Mili<) ;  (it  doe«  not  become  perfectly  so  till  cold), 
lu  thtf  state  it  was  removed  from  the  tire,  but  I  was  sur- 
prise to  0nd  Ua  bulk  increased,  rather  than  dimiobhed^ 
for  its  syrface  was  very  globular.  2  had  not  however  kept  it 
out  of  the  water  more  than  a  minute,  before  it  had  sunk 
coi&sidenibly^  90  that  its  surfnce  was  now  become  concave. 
If  io  this  state  it  had  Keen  suffered  to  cool,  it  would  cer- 
t»in1j  Have  occupieil  considernbly  less  epace,  than  when 
fluid  ;  notwithstandiii*  the  extrication  of  the  hubbies  of 
which  never  rose  to  the  aufftice,  Init  always  routmued 
ithihe  atbumen.  When  it  had  cooled  otily  a  few 
it  was  replaced  upon  the  fire  ;  its  surface  soon  rose 
and  by  continuing  the  iieat,  ut  la«;t  bur&t,  and  a 
tity  of  %-apoor  made  its  escape.  The  albumen  was 
w  full  of  boles,  occasioned  either  by  th*e  separaiion  of  ga8» 
of  aqueous  vapour.  From  the  experiments  of  Dr* 
Bostock  itappenrs,  that  the  white  ofeg^  contains  80  per 
cent  of  water.  Now  when  this  circumstance  is  also  taken 
into  consideration,  1  think  no  one  would  urge  the  coagula- 
tion of  uJbumen  by  heat  as  an  objection  to  the  foregoing 
theory.  From  the  experiments  which  1  have  just  related, 
it  appears  exceedingly  probable,  that  albomeo  cootractt 
4litring  solidification,  as  h  the  case  with  most  other  bodies ; 
and  at  any  rate,  the  extrication  of  gas,  and  tiie  *jiiantity  of 
water  which  it  contains,  will  easily  account  for  the  apparent 
anomaly. 

It  may  however  sitl I   be  objected.    If  heat  causes  other  Objectitm 

to  become  fluid,  how  can   it  be   the  cause  of  the  co-  ** 

latioo  of  albamen  ?  I  might  reply,  that  the   dcDsity  of 

the  atiDOSphere«,  which  surround  the  particles  of  albumen, 

loo  gT«at,  to  permit  the  particles  themselves  to  approach 

other  sufficiently  near  to  produce  a  solid;  but  that  by 

addttjon  of  caloric,   thei»e  atmospheies  arc  equuUzi^d» 

thui  the  resistance  to  the  motion,  (and  consei|uently  to 

UDtou,)  of  the  particlea  is  removed,   or  at   least  dimi* 

I  do  not  however  urge  this  reason,  because  I  believe  Aniwcred. 
it  to   be  far    nfore  probable,   that  the  ulbumeu  undergoes 
»ome  chemical  change,  by  the  application  of  heat ;  and  I 

thinkt 
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Increase  ^^^f 

gmvUy  of. 

wheo  oxidkil 
«cc«>uniod  for^ 


thiiik»  thiit  Mr,  Hi^tchett  lia»  clearly  proved^  ibat  coftgo- 
tat«d  ulbumen  h  possesseci  of  chemical  properties  essenttallf 
different  front  those  which  albumen  po8S€8be4  in  a  fluid 
state. 

1  perceite  from  a   note  in  Dr,  Thoinp(»on*#  Syfitem  of 
Chemiatry,    that   Mr.    DuUon   ntlppofies   tbe    pprUcles  of 
^sse««,  to  be  surrounded  with  Htmospheres  of  heat ;  but,  «t 
I  huve  oever  f<-eeii   Mr.  Diittou^s  work,  I  cannot  pretend  to 
ajiy  how  fitr  he  mfly    have    anlicipnted  any   thing   which  | 
hu?e  Baid.     Dr.  Higgins   is  undoubtedly  the  author  of  th^^^ 
theory,  aud  I  have  endeavoured  to  extend  it  to  all  the  cli^H 
mical  phenomena,  which  recurred  to  my  recollection. 

From  the  t^amc  excellent  work,  (Dr»  Thompson's  Che* 
mi&try)  I  have  become  acquainted  with  ^Ir,  Gouj^h^a  «3spe* 
riments  on  the  elasticity  of  caootchoirc.  When  I  wrote  tbe 
paper  above  I  was  reading  this  work»  but  had  not  reads* 
fttf  a«  the  part  which  gives  an  occount  of  these  experi* 
roents*  :  I  was  therefore  very  agreeably  iurprised,  to  tiod 
the  same  conclusion  drawn  from  experiment,  which  I  had 
previously  deduced  from  theory,  vis:  that  caloric  is  the 
cause  of  elugticity. 

Many  aubstances  {e,g.  carbon)  will  not  combine  with 
oxigt'Uy  until  ignited  ;  it  is  perhaps  needless  to  observe* 
that  the  addition  of  caloric  equalizes  the  density  of  the  at* 
tiiostiheresy  which  surround  the  particles  of  these  bodieSt 
and  thai  this  is  the  cause  of  their  coaibinatiofj. 

It  has  been  objected,  by  the  P>ciichchemistS|  to  the  theory 
of  Ds".  Davy,  respecting  the  metallic  bus«rH  of  the  fix^ed 
alkalis,  ice. :  limt,  if  pota?b  (for  example)  were  un  oxide  of 
potassium,  its  specific  gravity,  like  thai  of  all  other  metallic 
oxides,  should  be  (e^  than  that  of  the  metal,  from  which  i| 
is  formed.  Not  to  insist  upon  the  circumstance,  that  pi 
ash  is  a  hydrate  of  the  oxide  of  potussiuiu,  I  think  it 
be  clearly  conceived,  according  to  the  principles  statt 
Hbove,  that  oxigen  may  be  t^o  far  condensed  by  theabstroo 
liou  oP  ralorac,  as  to  increase  the  density  of  potassioait 
{or  pe:  hups  even  of  auy  other  metul,)  tou*iderably#  ACy 
cordingiy  we  tiud,  from  the  expenments  of  Gay*Lvs9iiG 


titic 

i 


•  Thi^  pu$ucnpt  was  teal  same  wteks  afler  ibe  letter  to  which  it  m 
iftncxed.    C. 

Tbeoard 


m 


Thnwrd  thfmaelves,  that  pf^Uissmm  decomposes  a1mo!>t  &U 
the  loeCallic  oxides  witb  inflamniatioti.  Perfiaps  tlits  In* 
preaM  of  iijpecific  gravity,  which  poUnbltim  uudergoeft^  may 
furthrr  explained  as  follow!?.  It  hus  remarked  by 
estn.  Gtty-LuMuc  and  Thenard,  in  the  experi'OTPntb  juBt 
tifaded  to,  tbut  polututiuiD  deccuiposet  the  btttck  oxide  of 
iran  without  i:iflAmmutiott>  Let  it  be  granted,  that,  during 
the  oombin-jliorj  of  iron  with  oxigeii»  the  hitter  only  [n  cod- 
denied  ;  and  thai  the  metul  siifTerH  ni>  condcnt-ution*  ;  and  it 
may,  I  think,  be  easily  shown,  tliat  llie  specific  gravity  of 
potiish  must  exceed  that  of  potassium ;  supposing  thi: 
oxij^ou  to  be  in  I he  same  sUte  of  condensation,  as  in  tha 
black  oxide  of  i^ron.  The  specific  gravity  of  iioh  in  7*8 ; 
tnd  that  of  the  bUckoxide^  OA  nearly  \vb  I  can  determine  it» 
IS  4*5. — Now  if  the  black  oxide  be  composed,  as  Dr. 
Tho(np»on  Ims  shown,  of  Jb'5  iron,  and  21*5  oxi^cn^  it 
mmf  be  ascertained^  by  a  very  easy  calculation,  thiit  %he 
fp.  Qfrn  of  iht:  oxigen,  as  it  exists  Id  bliick  oxide,  i«  nearly 
1*7, — If  then  we  suppose,  that  the  oxigeti  undergocf 
8o  farther  condensation,  when  it  coinbiueti  with  [mtassiauii 
(whieh  it  certainly  rouht  undergo,  or  it  would  not  decom^ 
po»e  the  btack  oxide)  stilt  it  is  evident,  thata  tnere  mixturft 
«f  pota^Mum,  of  the  sp,  ^r.  0*6,  and  of  oxigen  ia  thi« 
eondensed  state,  must  be  of  a  greater  9p.  gr.  than  the  potas* 
tiutn  alone.  I  have  stated  thi^,  merely  to  %how  the  [lo^si* 
bility  of  th»*  case,  wiihout  reference  to  any  theory  wh*itcver  ; 
but  when  we  add  the  consideration,  that  the  oxigen  is  stiU 
ftlther  eondenaed,  and  that  potash  is  combined  with  watefi 
^ery  diflncalty  must  be  entirely  done  away. — Permit  me  to  The  differmo* 
miggm^  that,  as  in  alkalis  thesp,  gr.  of  the  oxigen  al way*  0x1^^401!  «!• 


CiCertlii  tiiat  of  the  mrtaJi  and   in  oxides  fulls  bhort  of  it ;  lc>^l>i  owing  to 
le  the  cause  of  their  possessing  such  dif-  ^^onot\ 
and,  in  fuel*  constitute   the   dilTercnce  oxigaa. 

L,  O.  C. 


this  may  po^siWy  be  the  cause  of  their  possessing  such  dif-  Jj^o^n^^i*^**' 
fercul  properties, 
^ween  them* 


•  I  think  no  one  will  refuse  to  gmnt  thii;  for  it  is  icarcdycon- 
Wflble,  that  the  »p.  gf.  of  Iron  U  |r€»icf  in  ihc  black  o<ide,  tbjiiiu 
ttM^auUlt  stale. 


fOS 
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On  the  Prevention  of  Damaj^e  hy  Lightning,     Tn  a  itcmA 
Letter /ram  Mr,  Benjamin  Cook. 


To  Mr.  NICHOLSON. 
DEAR  SIR, 


Condticton  of 


J 


^Isre  no 
fjcuoToi'  their 
ioulJl'ttj, 


Prolnble 
catMcs  of 


Of  «T«g  miy* 

rhKffrcirn 

them. 


N  a  former  paper,  which  you  inserted  in  you?  very  valu- 
able JournaP,  on  the  udvantuge  and  security  that  I 
supposed  the  nation  would  enjoy,  if  electric  rods  were 
placed  at  certain  distances  on  the  most  elevated  parts  oftW 
country,  or  tf  attached  to  the  highest  buildings  at  difiereot 
placej,  80  that  Ihe  electric  fluid  might  be  carried  off  by  the 
rods,  as  the  clouds  charged  with  the  iluid  passed  over  thera ; 
by  your  leraark  at  the  clofte  of  that  paper,  it  did  not  seem 
to  strike  you,  us  promising  that  advantage  and  security  it 
did  me,  and  you  named  an  instance,  where  the  rods  had 
failed:  But  if  one  instance,  or  two,  have  happened,  where 
the  electric  rod*  do  not  uppeiir  to  have  Uwd  any  infiueocc  oo 
the  electric  fiuid,  so  as  to  carry  it  off  without  injuring  the 
buildings,  this  is  no  proof  of  their  inutihly.  We  ought^ 
before  we  pass  judgment  upon  them,  to  have  .known  the 
state  of  the  rodfl,  and  their  elevation.  It  is  very  probabk, 
that  these  rods  had  been  up  for  many  years,  and  nearly 
destroyed  by  rust ;  and  perhaps  in  some  parts  the  nature  of 
the  iron  might  ha vii  been  completely  changed  or  destroyed. 
and  nothing  left  but  rust;  nay  in  some  places,  even  the 
rods  might  have  been  divided,  or  nearly  to,  by  ttie  rust  ;  so 
that  a  weak  discharge  of  the  electric  fire  would  easily  tneU 
what  was  left;  or  they  might  have  been  carried  in  such 
directions  across,  or  down  the  sides  of  the  building,  as  to 
pass  by  substances  possessing  grt^aler  power  to  carry  off  the 
fluid,  than  such  rusty  decayed  cond Lictorn) ;  and  thus  the 
liglitning  might  hjive  been  by  their  means  conducted  so  as 
to  cause  the  very  ruin,  they  were  intended  to  preveot,— 
Besides,  the  points  of  the  conductors  might  have  been 
placed  very  low,  so  that  clouds  overcharged  with  the  electric 


•  Vol.  XXIX,  p  304* 
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Itttfl  rot^t  )iBr«  pass<^  »o  neiir  tlie  boi^d'tn^,  that  every 
p«irt  tlMit  wo^  a  conductor  drew  doun  the  Hre,  as  soon  as  the 
rods,  whtcb  had  lo*it  a  part  of  ibeir  power  by  rust.  I  say 
•11  tbia  might  have  been  the  ca6e»  and  we  therefore  ought 
not  to  say,  that  electric  rods  have  beeo  found  ioeffectital  Ut 
irard  off  destruction. 

I  am  desirous  this  subject  should  be  fairly  investigated, '^«*oVj«t  7 
iodeed  it  w  a  national  concern,  and  1  do  wish  sorae  aKle  J|^^ '''** 
person  would  take  up  the  subject ;  and  if  any  of  your  cor- 
respondents could  produce  any  one  instance^  where  the  rods, 
)iaY)i»g  been  found  in  proper  order  and  position,  have  failedy 
it  would  in  a  great  measure  prove  their  inutility.  On  the 
other  band,  if  aoy  one  instance  could  be  brought  forward^ 
where  they  hare  proved  b*?yond  a  doubt  the  protectors  of  a 
bvilding,  that  without  tht-ra  would  have  puffered,  some 
basis  might  be  laid  down  to  (broi  a  jut^t  idea  upon^-^This  ia 
certain,  that  we  have  each  year  to  record  great  losses,  both 
iq  property  and  Uves,  by  ihtf    electric   fluid;  and   if  some 

could  be  deviated,  to  remedy,  if  but  in  part,  the  evil 
enced  and  complained  of,  great  advantage  and  safety 
irould  be  procured  to  society.^^My  opinion  is,  that  electric 
rods  urc  sure  and  certain  preservatives  to  every  house,  where 
they  ar**  property  attached,  if  of  the  proper  kind  ;  and  if  m 
ka«se  can  be  secured,  why  not  by  the  same  means  a  whole 
]itn«ih,  by  a  proper  number  of  conductors  ? 
But  conductors  are  of  little  or  no  use  made  in  the  way  Conductort 

comcoocily  ore,  of  a  piece  of  iron  wire  one  quarter  of  p"J^  ***• 
inch  in  diameter,  or  perhaps   less ;  for  in  many  I  have 

ined  they  hove  not  been  so  thick,  some  merely  a  strong 
•ire.  Tbc»«  ID  a  year  or  two  are  nearly  or  quite  corroded 
through  with  rust ;  and  they  arc  ottuclied  in  a  careless  way, 
«jth  a  Dumber  of  rusty  points  at  top,  directed  to  every  point 
oftW  coanpaaa,  and  rising  just  above  the  chimney*  It  ap- 
pctia,  lliat,  if  a  rod  is  placed  against  a  house  or  building, 
no  vnttcrhofWy  the  building  is  «np]K}sed  to  be  safe ;  and  if 
this  iM>tit«  ^r  bttildiog  is  injured  by  lightning,  it  is  the  rod 
t^t  WM  to  have  protected  it,  that  is  declared  ineffieactous. 
Tbewf  rods  are  generally  put  up  by  some  carpenter,  or 
Wilder,  who  knows  nothing  of  the  nature  or  properties  of 
At  fl«id  be  10  guarding  agaiott^  and  therefore  brings  the 

rod 


i 


floir  they 
ought lo  be 
made  and 
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rod  dcmn  any  way  that  !s  most  convenient,  without 
deriiiK  whtthcr  it  iwMer  near  or  even  touches  any  coiiducf- 
U\%  siilvstance  in  the  btiildvnfj^ ;  in  whirl)  ca%e  the  rod,  in*  ^ 
Bteod  of  protecting,  is  calculated  to  brin^   oti  the  huildi 
the  tni^ehief  it  was  iutended  to  preTent* 

tllectric  rod*   should    be   three  quarters  of  an    inch 
di«meler»  according  to   my  opinion  ;  should  not  tonch  the  I 
building  ir.  any  ptirt  by  three  inchfs;   and  all   their  fasten-    ^ 
ings  lo  it   should  be  by  nonconductors*     They  »houh1  end     ' 
ill  a  single  point  of  brass,  and   this  point  be   elevated  six 
feet  ut  least,  bnt  ten    feet  if  po^^ible,   ubove   the  highest 
chitnriey  of  the  house.     If  the  rod   is  not  of  brass,  or  s  tube 
ofbra89)  «  strong  brass  wire  ought  to  be  wound  round  iU 
conne<:ted  tvith  the  point,  and  pussing  once  round  the  rod 
in  the  5p(ice  of  1:2  or   18  indie«,  Bufficieiii  to  keep  the  bmsi 
wire  close  to  the  iron,   all  down  to  tbe  earth,     I   hare  t)0 
doubt  upon  my   mind,  from   all   the  observation    1    have 
made,  that  electric  rods  of  this  nature  wit)  never  fail  to  girt 
Ifiiiinceof       perfect  safety.     Even  yn  board  vtsstjli*  on   iron  chuin,  the 
■tciimy.  worst  of  all  conductors  that  can  be  called  a  conductor,  ha* 

been  kuowD  to  preaei've  the  vessel  and  crew*  As  a  proof,  I 
will  quale  a  passage  from  Captain  Cook^s  Joornul  of  his 
Second  Voyage  Round  the  World.  *•  April  25t  1774. 
^^  Ot^heite— This  day  we  had  a  very  violent  tempest.  W# 
••  were  obliged  to  ^et  our  electrical  chain  u\i  to  the  to|H 
•*  gidkrittnaM  head,  to  secure  the  maath.  Removed  all 
**  the  iron  off  the  decks,  and  secured  down  nil  the  hatcbes* 
**  —As  the  seaman,  who  carried  tbe  chain  up,  wai 
**  cominf;  down,  he  got  foul  of  the  chain,  acid  it  lightning 
••  at  the  eame  time,  he  receiveti  a  shght  blow  on  the  leg, 
•*  v^hich,  though  it  did  him  no  barm,  bhook  every  boM 
**  within  him.**  Captain  Cook  had  seen  an  instance  of  the 
^etit  utility  of  the  eltcti  ical  chain  in  his  former  voyac;^, 
Auothtr.  while  ttt  l*ata*-la,  which,  beiu^r  of  a  .-iingular  nature,   I  shall 

felate  in  his  own  words,  or  as  they  are;^iven  by  Dr.  Hawkr** 
worth*  *•  About  Q  o^clock  we  had  a  dreadful  storm  of 
*^  thunder,  lij(htniog,  end  rain,  October  10,  1770,  du- 
'*  riufij  which  the  mainmast  of  one  of  the  Dutch  Ea»t 
**  India  I  wen  was  split,  and  carried  away  by  the  deck  . 
'*  The   main  topmust   and   topgaillantmust  were  shivered 

all 
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ill 


**•  all  lo  pieces ;  »he  had  an  iron  spiodle  «t  the  main  top- 
*•  gallaaLoiaiit  head,  which  probably  directed  the  stroke.^* 
••  Thi*  ship  lay  not  more  than  the  djsitance  of  two  cabki 
**  length  from  ours,  aud  io  atl  prohubility  we  should  have 
"  tbared  the  same  fute,  but  for  the  f  lectrical  chain,  whicli 
**  we  hud  but  jubt  got  up,  aad  ^hich  conducted  the  hght- 
**  oiog  over  the  side  of  the  i>h\y,  £ut  though  we  e&caped  the 
•*  ligbtaiiig,  the  explosion  shook  us  like  an  earthquake,  the 
*'  chain  at  the  same  time  appearing  like  a  line  of  fire:  a 
*'  cetitinel  was  in  the  action  of  charging  hta  piece,  and  the 
**  shock  forced  the  mU8(|uet  out  of  his  hund,  and  broke  the 
*'  ratnrod. — Upon  this  occas^iou  1  canuot  but  earneblly  re* 
**  coiDinend  chains  of  the  Bame  kind  to  every  ship,  whatever 
•«  be  her  destination  ;  and  1  hope  that  the  fate  of  the  Dutch* 
**  mau  will  be  a  warning  to  all,  who  shall  read  this  narra- 
^*  tivc,  againtt  having  a  spindle  at  the  ma%it  head.*' 

Thus  even   chains   have  been   found    protectors,  and  if  Rodt 
proper  conductors  were  attached  to  the  main  topgallant- *?f"^?*  ^*'*' 
Diast,  running  aU  down  it  with  a  joint  at  the  place  where  the  of 
mast  isjoiuted^  it  would  always  be  in  its  place  ;  and  1  agaia 
sa^.  I  am  pretty  confident,  that  vessels  would  be  secured 

ifD  the  injury  they  but  too  often  sustain  from  hghtningf 

well  as  houses* — The  rod  would  not  be  in  the  way  of  any 
of  the  riggiog,  and  therefore  I  should  think  it  would  be  i4 
daty  the  masters  of  vessels  owe  to  their  sailors,  as  well  as  to 
^e  owoert  of  the  property  they  have  on  board,  to  be  always 

irided  agoiust  danger*     1  urn,  dear  »ir. 

Your  obedient  servant, 
BfRMtHOHAM,  B.  COOK, 

tdrofeie  Street,  Dec.  27, 1 8  U . 


VI. 

Oir:ereaiioHs  on  fome  of  the  Strata  in  the  JVetghbourhood  of 
l/mdon^  mid  on  the  Fossil  Remains  contained  in  them  :  htf 
Jahes    Parkinson,  Esq,^    Member   of  the    Geological 

(Concluded  from  p.  52.) 
Strata  interposed  between  the  Clay  and  ChalL 

XT  if  almost  impossible  to  speak  with  precision  of  the  sub-j;^^,^  benmh 
iiccnt  Itrat:^  which  are  situate  between  the  clay  and  theihecky, 

chalk, 


Its 
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cbalk,  sioce  very  considerable   variations  occur  as  to 
thickness,  and  indeed  at  to  the  iorm  id  which  their  consti^ 
taent  parts  are  disposed;    and  htnce  there  exist  but 
lections,  at  least  in  the  neighbourhood  of  ihe  metropol 
"which  present  a  view  of  the  stnitH  composing  ihrs  formati 
They  are  included  in  the  foilowing  accouf^t  hy  Mr.   Farey  ; 
••  A  sand  stratum^  of  very  variable  thickness,  next  t*iiccee 
*•  and   lies  immediately  upon  the  chulk,  in  inoflt  iuatan 
•*  as  between  Greenwich  and  Woolwich ^  on  the   banks 
**  the  Thames;  which  has  often  been  called  the  Biackhe^ 
**  Mondf  it  frequently  has  a  bed  of  cherty  tiandstode  io  it^ 
•'  called  the  gray- weathers*'*. 
Tbe  boctoin  of      On  the  upper  part  of  a  mound  at  New  Charlton  Bomt     , 
*^  *^f  traces  of  the  lowest  part  of  the  blue  clay  appear,  covered  by 

not  more  than  a  fool  of  vei^eiable  earth.     This  layer  of  claj 
doc»  not  seem  to  exceed  two  feet  in  thickness,  which,  ipdeed^    ^ 
it  possesses  only  on  the  top  of  6ome  of  those  mounds,  whin^H 
occur  po  frequently  as  to  render  the  surface  in  this  distrii^l 
very  irregular*     In  this  clay  oysters  of  different  forms  are 
found:  some  approaching  to  lite  recent  species,  and  othert 
lotijfer  and  somewhat  vaulted ;    but  they  are  in  general  »o 
tender,  as  to  render  it   very  difficult  to   obtain  n  tolerable 
specimen.     With  these  also  occur  numerous  cerithia^  tur» 
ritetlm  and  ajtheretrt  Lara. ;    nil  of  which  are  in  a  similar 
state  with  the    oystcrsi,  and  appear  to  be  shells  strictly  be- 
longing to  the  aubjacei>t  stratum,  but  which,   having  lain 
uppermost,  became  involved  in  thefir&tor  lowest  deposition 
of  the  bloc  clay, 
ShetU  \n  greit      Immediately  beneath  the  clay  there  is  found  a  line  of  aboil 
l^^fl?**^'^'  three  or  four  inches  of  the  preceedin^r  shells  imbedded  ii 

mass  of  calcareona  matter,  the  result  of  their  disintegration^ 
Beneath  this  are  numerous  alternating^  luyeis  of  shells,  marl, 
and  pebbles,  for  about  twelve  or  tifteen  feet     The  shelUare 
those  which  have  been  already  mentioned  ;  but  are  very  rureli^J 
to  be  met  with  whole,  and  when  entire  are  so  britlle  as  to  VlH 
exlricHted   wiih    much  difficulty.     In  some  of  these  layers 
scarcely  any  thing  but  the  mere  fragments  of  shells  are 
be  found»  and  in  others  u  calcareous  powder  only  is  lefL 
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•  Report  on  P^rbyfhira,  *c*  toI.  I,  p.  111. 
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The  pebbles  are  aim  Oil  all  of  a  rounr]i«»h  oval  frttmt  many  Pe^blet. 
of  them  hein^  dtnpcd,  but  ciifferin^  from  those  of  the  8U|>e- 
rior  fttT«tiitn»  in  being  seldom  ))roken,  in  there  bein^  few 
Imr^v  muio^c  iPHs^et*,  and  iik  their  not  bearing  anjr  marks  or 
of  organization.    Many  of  these  pebble*  are  paiiflin^ 
a  MMle  of  df  com  position,  whenee  they  have  in   some 
e  the  upp^-arrtiR-e  of  having  been  subjected  to  the  action 
6f«:  smiU  fra^^toents  of  shells  are  every  where  dispersed 
^mon^iit  ihem. 

Retieath  the  pebbli^  is  a  stratum  of  light  fawn  coloured  Sand  bcneatk 
•and  firHboQt  ten  feet  in  depth,  and  immediately  under  this  '"*•*• 
it  the  f^tratum  of  white  sand,  which  ii  abmit  five  and  thirty 
feet  dei'p,   «ud  is  here  seen  resting  immediately  od  the 
chaik. 

At  Plam^tead,  about  a  mile  distant  in  a  south-eastern  di-  ^hellsat 
rectioot  there  is  a  pit  in  which  the  shelb,  about  iwo  years  '^^"'^•*"*» 
^go,  were  to  beobtaiotfd  in  a  much  betterstate  of  preservation 
an  al  T^ew  Charlton;  but  this  seam  of  »hells«  U6  tlie  pic 
has  been  dug  farthi^r  in,  has  by  degrees  become  so  narrow, 
as  to  l>e  now  nenrly  lost.     In  this  pit,    not  only  the  tsheiis 
already  mentioned  were  fonnd,  but  many  tolerably  perfect 
ipeciiufnis  itii*  talyptfOfa  irjchlfbrmiit  Lam.,  trockut  aperttis^ 
rander,,  atc^  glycrmereit  arcct  Naticte,  anO  many  ininuta 
eli»  in  good  pre««r%ation.     All  these  shells  appear  to  havo 
tirely  lo«^t  their  animal  matter,  and,  uot  having  become 
bued  with  any  connecting   impregnation,  they   are  ex- 
efuely  brittle.     On  examination  with  a  leo!$  it  also  appears, 
lit  in  most  ot  the  specimens  nothing  of  their  original  surWe 
it  having  be^n  every  where  indented  with  im- 
af  the  surrounding  m'mule  sandr   mude  while  the 
b  were  in  a  softened  stale.     This  circumstance  is  parti-  P-irtkuTw  cha- 
ilarly  rrincetl  in  the  cyc/orfei,  in  which  a  patticutur  charac-  ^\^T^  'of*oo« 
thi!  hinge  was  thus  concealed;  in  a  masa  of  the^e  shells  ccnccaled. 
Uleof  Wi^ht,  it  appears,  that  thejateral  teeth  are 
>nti\ated,  somewhat  utmiUtr  to  those  of  the  mactro  sofida 
the  gravel  stratum;  but    in  the  ci/clades  of  Plumstead^ 
ita  vat  not  disooverable  from  the  injuries,  which  their  sur« 
ice  had  sustained  from  the  t^nnd. 

The  fowils  of  thib  stratum  evidently  agree  with  those  found  TH«  **ni«  foi- 
by  Lamarck  and  Mr.  De  France,  above  the  chalk  at  Griguou,  France,  »u4  la 
VqL,  XXXL— Ftl.  1812.  I  Caurtagnon, 
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Courtngnon*  &c«;  and  they  have  been  just  shocvn/incideutallj 
to  exist  io  die  Itde  of  Wight.     In  an  ea«itern  and  southti 
dirt-ctiun  from  London  thii  stratum  with  its»  fosbiU  itfrequ€i>t-> 
ly  discovered. 

On  the  Iteath  near  Crayford,  about  foor  miles  eaetwanl 
Charlton,  long  vaulleiJ  f>y^ter6afe  found  similar  to  those 
reatly  mentioned.     Aliout  two  miles  furtl^er,  in  the  pariah 
Stotie^  i&  iJockle-shcU'hankt  so  calltd.aa  Mr.  Thorpe,  the 
thor  of  Custumale  Roffense^  says,  p,  254  of  that  work,  "  fr 
**  the  greai  number  of  small  shells  there  observable*"  Th< 
are  the  cycludis  already   spoken    of,  and  which  Mr.  John 
Lalhuni,  author  of  The  general  Sj^nttptU  of  Birds,  thought 
bore  soroe  resemblance  to  ieliina   cornea,   Llua.,    Hittor. 
€onchifL  of  Listtr,  tab,  15J).  'i^i;.  1 4.     Mr.  Latham  herealfo 
met  with  a  speciee  of    ceriihium^  and  another  of  iurrittUa^ 
Fragments  of  these  slielUare  also  frequently  turned  up  with 
the  plough  in  that  neighbonrhood.     They  have  Itkewi^  beea^H 
found    at    Durlford^    at  Beiley^   and   at  Brooik'V,  to  til^H 
southward, 
of      Mr.  Thorpe  also  relates,  that,  in  the  parish  of  Stone,  there 
was  a  kri^e  ma*!»  of  stone,  of  some  huodredi  weight,  full  of 
fihelle,  which  wns  brought  from  a  Held,  and  used  ab  a  brid 
or  stepway  over  a  drain  iu  the  furm-yard«     (Cmstumak  R 
fenstj  p.  *255.) 

lo  several  spots  in  the  neighbourhood  of  Bromley,  stow 
is  found  near    the  BUrface,    formed   of  oyster-shell*,  still 
adhering  lo  the   pebbles  to  which  they  were  attached,  and 
which  are  similar  to  those  which  ba^e  been  just  described^  ■» 
occurring  at  Plumetead  and  at  Charltoti :  the  whole  bei 
formed  by  a  cakareoua  cemeut  into  a  coarse  shelly  limestoi 
containing     niiroerouw  i^ebble^.     The  onij   quarry  of  t 
•tone,  which    has  been  yet   worked,  is  in   the  grounda 
Claude    Scott,    Esq,      The  openiug  hitherto  made  ia 
ftmall  \  it  is  however  sulHcient  to  show,   that  the  stnii 
here  worked  ha«  sutJered  some  degree  of  displacement,  i* 
it  dips  with  an  angle  of  about  forty-Bve  degrees. 

At  Feverdiam^over  the  chalk,  Mr.  FraocisCrow  has  disccH 
ircred  a  bed  of  durk  brown  sand,  slightly  agi;lutinated  by  a  ^im 
Irceous  cement,  and  iulermixed  with  a  gcuail  portion  of  clay. 
lu  this  9tr«ilviiQ|  which  h«&  beeu  hitherto  but  little  explore^ 

he 


Of 

1 
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he  ha^  Totiod,  io  a  uiViceouB  tstate^  specimens  ot  slromlms 
pes  peiicanit  and  a  species  of  cHetilicea,  iitfurly  rttsembting 
those  which  are  met  with  in  the  Black-down  whetstone  ptt«.  .^ 

Patches  of  pla^lit*  cliiy  ure  frequently  found  over  the  an<l  ffequeniljr 
chalk  :*  some  of  iheae  are  yellow,  and  employed  for  the  com-  {T^lj  cUw^'^T'" 
mon  sorts  of  pottery  ;  but  others  are  white,  or  jjruyibh  white,  diffcreni 
aijd  are  used  for  finer  purposes*  The  coarser  cl<|y  ift  very 
fr«*qt3ently  met  wUh,  nor  are  the  ftnef  kind»  ot  very  i^re 
ocrurr*»nce*  In  tlie  Isle  of  Wight  two  Bpecips  of  plastic 
while  clay  are  worked  for  the  purpose  of  mukinfj  tolmcco- 
^ipes.  A  similar  cby,  which  is  used  for  making  gfdiipols, 
ii  dug  from  the  banks  of  the  MeHwiy.  A  fine  light  ash- 
coloured,  nearly  white  rlay,  which  fs  etn ployed  in  pottery- 
works,  is  alsodut;  at  Cheam  near  Epsom  in  Surry. 

The  upper  or  flint ucfialk,  which  '\%  Hie  nest  older  stratnill,  Upperorfiintj 
.  .*..*»  «  i-.a.  1        -chulk,  a  very 

ta  extremely  thick,   foranng  stupendous  clinii  upwards  of  ihick  itraium, 

d  and  fifty  feet  hicrb,  on  the  south-eastern  coasts 

W  iti.     It  extends  nearly  thrnm^h  almost  all  that  part 

of  tlieialund,  which  \\e%  south  of  a  line  (supposed  to  bedrawti 

from  Dorchester  1(1  the  County  of  Dorset  to  Flainborough- 

heaci  in  Yorkfthire. 

In  this  stratum  there  is  a  great  cjnantity  of  Hint,  chieiTy  The  flinlia 
in  irregularly  formed  nodules*  disposed  in  layers,  which  pre^  taraliel  \*y* 
•erve  u  parallelUm  wttli  each  other  and  with  continuous  seami 
of  fluit,  sometimes  not  exceeding  half  an  inch  Tn  thickntss. 
Tiie  chalk  contains  a  fine  sand,  which  may  be  tjeparuted  b) 
wii»lii  ng*.  t. 

The  f<m\h  of  this  slratunra  are  for  the  most  part  peculiar  Fo»si|i  of  thli 
to  it ;  very  few  of  them  bcine  found  in  anv  other.     They  aI»»o  ""^"nichiffly 
appear  to  at^rte  very  closiely  with  those  species   found  in  the  cir.cij  allied 
chalk  of  France,  by  Messrs.  De  Franc**,  Cuvier,  and  Brong-  ^^  ^^^^  •" 
oi'art.     The  oottiber  of  fosj^ils  noticed  by  these  gentlemen 
aoiotjots  to  fifty ;  but  they  have  yet  only  purticnldriMpd  a  part 
of  them.     These  are  here  compared    with  what  appear  to  be 
the  correspondent  fosailain  the  En^ll^^h  part  of  this  iitratiim  ; 
and  ftome  others  arc  also  pointed  out,  which  these  gentlemen 
fiure  not  yet   mentioned  as  being  found  iu  the  neigbbour- 
bood  of  Paris* 

•  Th«  chjlk  in  the  neigh  bo  iif "hood  ofParli  containj,  according  to  Mr. 
ftooUlon  La  ^nnie,  via^ncaia  O-ll,  and  SiJ«z  Q-L9« 

19  U 
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In  the  French  »trattitii  there  occurs 
Twi>  litMolkeM,     No  i^peciet  of  this  genua  is  noticed  li 
haring  been  «een  in  our  £iig1t&h  ehatk.     But  rettearch  ha« 
not  bten  made  with  the  necessarj-  precision, 

Three  vermicuUtes*  The  fosuil  iivured  Org,  Reui.  vol.. 
Ill,  pi.  Vll,  fig.  1 1,  wan  coa^dered  a»  a  vermiculite,  until 
by  removal  of  the  chatk,  &ude|»eiti[)^dif?ereut>pe€inieiia,  it 
wufl  found  to  be  a  chambered  and  «u  adherent  »hell.  Should 
these  geutlemen  not  have  perceived  these  circumstances  in 
the  specimens  they  mrt  with,  they  would  certainly  regard 
this  fossil  as  a  vermiculite.  It  must  al*o  bt?  obmerved,  that, 
from  the  different  forms  in  which  tlie  spiral  part  is  disposed^ 
its  division  into  two  or  three  speciea  might  be  authonsed. 

Bctemniies.  Thc.^e,  according  to  Mr.  Ue  France,  are  dif- 
ferent from  thoi^e  which  accompany  the  ammonites  of  the 
compact  limestone.  The  bdemniUi  of  our  chalk  are  smaller 
than  those  of  the  limestone,  beside  which  they  are  different 
infortn,  being  narrower  and  more  elongated.  But  Mr.  X)e 
France  may  also  have  confounded  with  them  the  spines  of 
the  echinuSi  which  so  closely  resembles  the  belemnile:  if 
that  gf  nllemen  should  not  have  met  with  perfect  specimeaSft 
he  mi^ht  not  he  able  to  remark  the  diffeTence  bet  ween  th^6 
two  (o«si1s*  The  characters,  which  he  hasi  noticed,  are  how* 
ever  sufBcient  to  lead  to  the  belief  of  a  correspondence 
between  the  French  and  English  fossils. 

Fragments  of  a  thick  shell  of  a  Jtbrms  structure*  The 
doubts  expressed  respecting  the  nature  oi  this  shellt  and 
the  observations  made  with  regard  to  it,  otTer  another  strong 
point  of  agreement  between  the  shells  of  I  lie  two  strata,  Th« 
shell  here  alluded  to  is  roost  probiiHly  that  represented  Org. 
Kem,  III,  i*U  Y,  fig.  3  ;  the  structure  of  which  agrees  exactly 
with  that  mentioned  as  found  in  the  French  stratum  of  chalk. 
That  shell  is  however  tlt*scnbed  ns  beine  of  a  tubular  form^ 
it  is  therefore  right  la  observe,  that  fossil  pinn«  do  some- 
times possebs  this  peculiar  structure. 

A  muscle.  No  instance  appears  in  vvliich  any  shell  df 
thi«  t^enus  has  been  found  in  our  chalk* 

Two  ot^xtrrs.  The  Kentish  chulk-piia  yield  at  least  three 
tpeciefi  of  this  genus.  One  of  them  bearing  very  much  the 
form  end  appearance  ot  ostreaeduiisj  but  being  only  about 

m  fourth 
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fourth  of  its  tize;  onestoi1Jer»  the  serrated  edj^e  of  which 
»|j»crt  it  in  the  roniily  of  crista  galli\  and   the  third  %X\\\ 

I4«]ier,   uot   hair  uu   inch   in  kug^th,   c^euuUted  on  each 

le  of  the  hittge, 

A  species  of  pccten.     There  are  tvro  or  three  soiall  species 

petlen  in  the  En^li^h  chalk  ;  beside  a  shell  with  long 
rnder^pines,  which  raay  be  safely  classed  with  the  pecten* 

A   erania    fanomia  ertniioiaris,  Linn.,  crania  personata, 

km.).  Tbib  fofsil  is  not  known  in  the  Eng1ii.]i  ihulk;  nor 
idtred  could  it  be  e-i&^ily  ascertained,  unless  Uie  iuferior 
live  happened  to  be  well  displayed. 

Thrte  terebratvia*  T,  sulcata  and  a  terebratula  agreeing 
uth  anomia  terebratvia  Linn,  are  frequt^ntly  Found  in  our 
lalk;  and  sometinieij  another  species,   hurdty  half  an  inch 

leo|^h,  with  remarkably  acute  and  well  defined  ribs. 

A  tpir^rbU.     Traces  of  these  thells  are  frequently  found 
tbe  surface  of  the  tihinita* 

AnaMehUee^  feehUus  ovatutj^    the  cruptaceous  covering 

iih)ch»  it  ii  remarked  by  Messrs.  Cuvier  and  Brongniart^ 
(maint  cslcareoas,  and  has  assumed  a  e parry  texture,  while 
\t  middle  alone  is  changed  into  silex.  No  actual  change 
1*^  however  taken  place,  as  fur  as  respects  the  flinty  part  of 
lefbatil,  the  flint  having  merely  filled  up  the  hollow  of  the 

irry  crustaceous  covering,     This  fosjil  is  frequently  found 

the  English  chalk, 

Porpitst,     These  also  occur  in  the  English  chalk. 

Five  or  six  different  fossil  bodies  called  by  the  French 

hdologists  pointers,  one  appearing  to  belong  to  the  genus 
trpophylltpa,  Seireral  of  these  bodies,  from  the  English 
mil,  have  been  figured  in  the  Org.  Rem.  vol.  II,  Pi.  X11I« 

70lo7d. 

Aoothrr  is  supposed  to  belong  to  the  genus  wtiUeporn^ 
m  generally  brown,  and  is  in  the  btate  of  oxidized  iron, 
resulting  from  the  decomposition  of  pyrites.     These  foi* 
lis  exist  in  the  Wiltshire  soft  chalk. 

Lastly,  ikartcs  teeth*    These  also  occur  frequently  in  the 
English  stmtuin. 

Mestrw  Cuvier  and  Urongniart  state,  that  there  are  many  Many  more 
iBor«  fo«iU  in  the  chalk  stratum  of  France,  than  those  ^';^||*;;"^;J;'*^ 
which  hate  been  just  referred  to.    Tliis  '\b  also  the  case  with  lunip  and  m 

the  ^^^  Eii|Usl»- 
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the  fofsiU  of  the  £iigli*b  chalk;  since  the  foUowir^  ra»y  b«<i 
ennmerited  bi  orcitrring  in  this  Rtrrttum.     Rui^ouM  palatef^ 
and  though  rarely,  the  .fCii/«  and  rertef/rcf  o/Jtsfies^     Three! 
oV  four  siucie-j  of  ste/l(T  marintp.     A  /ow/n;'  saccuiar  bivah^t^ 
with  un  imcomtnonly  thin  sh^ll^  of  which  so  little  has  he^n 
hilherto  htived,  n»  imi  ii>  givt^  a  chance  of  i^^iuin!;  a  know* 
leil^eof  its  g«nt*r«l  form  or  tne  atructureof  ils  hinge.     Jti 
hivaht,  which  approat^'hes  to  a  circular  form,  butiHso  thiii 
as  to  alTord  but  little  hope  of  di<»covcriiii>  its  ^iiu^.     A  &j^ 
ra/t)^,  nearly  cirrufar,  the  margin  tnming  upwards  »o  m  ft> 
ghf  ii  a  patella  or  disk  form^  with  numerons  t<mg  protetset 
pa:uii»g  frifm  the  margin  ami  trternai  sur/acet  Atni  fixing  U 
to  other  btfdiet*     A  smali  pecun  wnh  sharp  anguiafed  rifjg^ 
not  exceeding  a  quarter  of  an  nich  in  length*     A  Oiraivc,  not 
an  eiji^hth  of  on  inch  in  lent^lh,  [in(*ly  striated  longittidipally, 
bearing  a  bright  polish,  and  seemingly  possessing  it«  original 
light  brown  col^jur.     Plates  of'   the  torivise  eehinitet    and 
•evfral  remains  apparently  of  other  species  of  thisgenui»  \ 

When  to  these  are  added  the  remains  of  various  echimt 
such  as  conuUteSt  eussidttes,  and  xpataugiteSt  and  the  different 
spines  oi'  echini  which  are  found  in  this  stratum  ;  and  when  it 
j&alsocoiisidcred,  that  the  preeent  account  is  drawn  up  almost 
entirely  frotn  the  productions  of  chalk  cliftsof  not  more  than 
two  miles  in  lepj^lh,  it  will  not  be  difRcuU  to  conceive,  that 
the  nuntber  ofthene  fussiUis  not  less  in  the  Enghah  than  ia 
the  French  chalk. 

The  state,  in  which  these  fossiils  ore  found,  plainly 
evinces*  that  the  mutrix  in  which  they  are  imbedd«»d  w<m 
fortned  by  u  gradual  depo»ition,  which  euiooibed  these  aiii-; 
mals  while  living  in  their  native  beds.  The  tine  and  delicate 
spinous  projections  of  the  shelln  are  unbroken,  and  the  spioes 
are  stiU  found  adhering  to  the  crustaceous  coverings  of  the 
ecAini't  neither  of  which  circumstunces  could  haveoccurredf 
had  these  bodies  been  suddenly  and  rudely  oyerwbeltned  hf 
these  investing  depositions,  or  had  they  been  brought  bltjicf 
from  di:iiani  spot»i. 

It  muy  be  saidt  that  the  specimens  possessing  the  charac- 
ters here  alluded  to  are  rare.  With  respect  to  the  spiaods 
tihelU,  liowev'.r,  they  certainly  occur  often,  although  it  h 
ttlttiot»t  iu»po$6)bk  to  CAtriciitc  them  uubrokea  from  their 

surrouodiug 
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J  <Dl«ttPg^  fin'id,  by  the  crystal tiz«iloa  of  which  these  bodies 
Jtttebeen  formed,  and  are  now  aiignienting. 

The  Oberstein  nodules  of  n«;Hte  appear  to  hkve  been 
fOTmed  under  iwniew hat  simiUr  circumstances^  since  it  ia  in 
j^eml  evident  from  their  externul  surfaces,  that  they  also 
liare  hftd  verj  little  adiierence  to  their  matrices*  which  would 

rdly  bavebeen  the  case,  had  these  been  highly  itnpregnatedl 
tth  tvilex. 

The  hard  chalk  Ilea  immediately  beneath  the  soft  chalk. 
In  tbife  Uratum  there  are  no  flint  nodules.  **  [ts  beds/' 
icconliog  to  Mr.  Farey,  *•  increase  in  hardness,  until  near 
♦•  the  battom,  wh<fre  a  whitish  fre#*8toiie  ia  dug,  at  Tottern- 
"  hoe  in  Bedfordshire,  and  at  ntimerous  other  places;  that 

brought  from  Ryegate  and  other  quarries  of  this  8lniluin» 
*•  south  of  London,  ia  used  as  a  fire-stone*.'* 

It  has  been  generally  supposed,  that  these  two  strata  of 
chaik  are  of  one  forraation  :  but  not  only  the  absence  of  the 
fliots,  but  the  character!  of  their  fossils,  prove  them  To  be 
nf  dibtinct  fortnatrons*  No  fosi^ils  indeed  are  marked  by 
Store  decidedly  peculiar  characters  than  those  of  this  stra- 
tom  ;  since  hardly  a  single  fossil  has  been  found  in  it, 
which  has  baen  met  yith  in  the  soft  chalk,  or  any  other 
stratum. 

It  is  in  this  chalk,  that  the  genus  ammonites  is  first  met 
vith;  0r»  in  other  words*  it  appears,  that  the  water,  ivhich 
formed  this  stratum,  was  thut  in  which  this  genus  last  ex- 
isted, no  traces*  of  it  having  been  seen  in  the  soft  chalk,  or 
in  the  other  superior  strata.  The  chief,  and  perhaps  th« 
only  circular  species  of  this  ^enus,  which  has  been  found  in 
tilts  stratom,  ie  of  a  large  size,  with  nodular  projections  on 
its  »idet»  toward  the  bock,  which  is  generally  flat.  This 
fosdil  appears  to  be  of  a  different  species  from  any  of  those, 
that  ate  found  in  the  subjacent  i^truta. 

It  hs  vrry  remarkable,  that  m  this  stratum,  the  last  in 
«hic|i  tbe  genus  ammonttti  is  met  with,  so  remarkable  a 
devintuin  from  the  original  form  of  the  genu!»  should  occur, 
6s  aJmost  to  cUim  its  being  considered  as  the  characteristic 
of  another  genus.     In  the  fossil  here  referred  to»  which  po«i« 
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ttties  alt  the  oilier  riiiirucier^  of  armrifmUei,  th«  »plrat  eoll 
is  dUpasecl  iti  a  tbrm  rather  approaching  to  tltat  of  th«  o^>^^| 
th»a  tbecircli;*.  *^H 

la  ttfioLher  iWai)  of  this  rtruttim  a  still  more  extraordinarf 
defiiiUoa  eaii^U.  Tltiit  fossil  potriest^es  the  concatneratioQa 
and  tile  foUuceoue  sutures  of  the  cornu  ammouis  ;  but»  in* 
tiiemd  of  bein}^  spirally  coiled,  it  hati  its  eiidn  tarned  toward 
each  other,  &oiriewhHt  itt  the  form  ofu  cunoe«  Thi«  peculiar 
form  has  led  to  the  phiciuf^  of  ihrs  fossil  under  a  separate 
l^vnus,  which  has  oefn  ntimed  scaphitaf* 
Extent  of  thl»  Of  the  exteut  of  this  fttratuui  no  correct  Account  hat  been 
gtven;  but  there  it  sufficient  reason  for  believing,  that  it 
accompnuifs  the  olher  chalk  in  itsrtinge  rhroug-h  thisishiod. 
It  iilkO  appears,  that  itfl  peculiar  fo^ssiln  exibt  in  it  ut  very 
con^idprnhlr  (fialaiices.  TImm^  the  ooal  ammonUe^  which  i^ 
found  iu  the  .Su!»ftex  hil{s»  likewise  occurs  in  the  hard  chalk 
of  Wiltshire  ;  and  ih^  scapltitest  another  inhabitant  of  the 
Sii««ex  h^lU,  hasaUo  Wmi  dncovered  iu  l>ori»et»hireh 


The  strata 
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Jnwfl  those  in 
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On  coin  pari  nj^  the  preceding  sketch  with  Ihe  Essay  on  the 
Mineralog-ical  GiN>graphy  of  the  neigh hourho«jd  of  Puria, 
by  Meii»r».  Curier  aud  Bran^niarti  •ome  iiii|>ortant  vana* 
tions  will  be  pt-rctived  between  the  Mrata  found  above  tbe 
chuik  in  tLifr  island  and  in  France.  1q  Frani^e,  the  6irat« 
al>oTe  tlic  chalk  differ  both  iu  number  and  r|uality  froo* 
tho!»e»  which  have  been  hitherto  observed  in  a  &imilur  situa* 
tuut  iu  Eo{»laud«  in  France  too^  Kc^era)  strata  of  sand  and 
taud&tones  e,^iat  above  the  strata  of  the  gravel  formation^ 
which  in  thi«  iiilaod  appear  to  be  iiighest. 

The  hrbt  of  the^e  differenees  appear  to  result  chiefly  frofli 
the  existence  of  numerous  beds  or  patches^  the  formation  of 
which  most  have  depended  on  certuin  local  ctrcumstanceSa 
tsuch  as  the  existence  of  fresh  or  fait  wu'.er  lakes,  at  the  pe* 
riod  of  the  drying  up  of  a  former  ocean  ;  the  ditirereut  clkMH 
mical  combinationH,  which  mi^ht  thence  have  taken  pluce'T  " 
&c  But  the  occfirrenee  of  sacU  vtirialioiiB  can  hardly  be 
ccpiiftidered  as  interrupting  the  coniiuaity  of  the  9trat»ti« 
Ctttion.  ' 


•  Organic  Retnaius,  vol-  HI,  pJ.  LX,  fig.  6. 

f  Orifaaic  Remains,   vohllI>  pi.  X|  6f.  10  tad  11. 
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Indeed  mbea  it  h  constdeied,  that  in  Friince  much  oiort 
frequest  o;  lofexatr  MtrotiH- 

catMMiiaiR'  ,  ik  ihan  III  i^ilfriU 

IMPi  1h*  re^^nled  a»  ifnprobiiblr«  Ibot  ttverAt  of  these  bedt  or 
fMtcbn  may  evist  licre,  the  cli^covm'  of  which  would  render 
die  iiceM\liit)Ce  of  the  two  series  of  btrata  much  more  close, 

'Bvco  rrom  the  cxiNniutitions,  ahich  have  been  aUeadf 
madcf  the  identity  of  the  French  and  £agVi«h  chulk  is  e»ta* 
bU&hf'd.  Tiie  British  str.itii  aijove  ihe  chulk  are  also  fuuiKl 
to  ccc  '  hcs  of  plastic  cUy»  of  most  of  the  variettet 

iD€0ti  .   tie  French  6\nt1u,  *%*  well  as  palchei  of  course 

lime^tnof,  with  itt  ■ccooipunyrn^  Band  and  ita  pecoUar 
Ibocil  c>he[(«t  Buch  fts  are  lound  to  nthi  iu  the  correvpoodiu^ 
French  fttruta. 

The  other  diftvrerce,  the  exiatence,  in  France,  of  bed« 
of  sand  aod  of  ^ndstmie  above  thos»c  of  gravel,  which  are 
tb«  UVghetit  «lr«ita  of  thiv  island ,  h  very  rciuarkable.  May 
it  not  Ueaiutbuiabli!  to  the  obniptioii,  from  this  island,  of 
the  Ktipcnor  »!rtita  or  beds  of  this  formutioii,  by  thut  c^ttafr* 
trophe,  m^Atici»  of  tJie  astonishiii*;  force  of  which  liavc  bcew 
already  noticed  i 


VIl. 
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furtr  on  Chfmisirt/,  EdinLurgh, 


To  Mr-  NICHOLSON. 


SIR, 


Edinburgh^  Dec,  28,  1811, 


jL  HB  state  of  my  health  has  not  allowed  ine  to  send  yoo  jte^Mm  of 
an  evbrr  account  of  tite  farther  experiments  on  the  nature  <*clai' 
of  antimtikcand  oximuriuticacTdii,  which  I  atinoimced  in  my 
last  eoiDfDWMcation.     I  no«9  be^  leave  to  submit  them  to 
Ibfl  atirtitioo  of  yoor  render*. 

I  kat«olrcwly  observed  {Journal,  vol.  XXVI II,  p*  139,)  "^*^?  modei  of 
tiMt   ibcre  flfe  two  abodes  of  invent  i-^ai ion,  by  which  the  nal^ure^o/oxi- 
•t  proMDt  under  dlscti^aion  with  regard   to    ihe  «nuristlc  scia. 

nature 
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Dlmttmode. 


DUttire  of  the  relation  between  mnriatic  aod  oximtfriaiid 
Mc'uh  in»y  be  deter«nined.  Either  it  may  be  shown,  that 
okimuriatic  acid  doe»  or  does  not  contain  oxigen ;  or  it  niay 
be  prored*  that  muriatic  acid  gtu»  doe«  or  does  uot  contajn 
water.  ^H 

IF  it  be  proved,  that  oximurtatlc  acid  contains  oxi^^eii^H 
then  it  must  be  regarded    as  a   compound    of  that  element 
with  muriatic  acid»  and   the   discussion  is  at  once  terttii- 
iiated. 

The  other  mode,  »honi»h  lest  direct,  is  eqnalty  concln* 
Mvew  In  the  experinieiit  of  the  mutual  action  of  oxi- 
muriatic  gas  and  hidrogen  j^as,  mnriatic  acid  «>^s  is  the  sole 
product.  Mr.  Davy  regards  it  as  n  compound  formed  by 
their  niiion  ;  and,  if  it  can  be  tihovvn  to  be  ihe  real  acid 
free  from  water,  or  any  other  ponderable  matter^  thia  h  the 
ronclu«<ton,  which  appears  necrs»sarily  to  foUnw,  But,  if 
iDiirialie  acid  gas  contain  water»  thecmiclu4on  is  inadmi«* 
sible;  the  orit^-inof  this  water  must  be  accounted  for;  and 
there  h  noother^mode  of  doinajthis,  but  by  the  estabhbhed 
theory,  that  oximormtic  Hcid  is  a  compound  of  muriatic 
arid  and  oxigen  ;  and  that,  in  its  action  on  hidrogen  gas, 
its  oxigen  combines  with  the  hidrogen^  forming  water, 
which  the  tntin»tic  acid,  it»  other  element,  holds  combined 
with  it  in  the  j;aseov»s  form.  The  proof  therefore  of  the 
exiHtence  of  water  in  muriatic  acid  gas  is  a  conclusive  proof 
of  the  truth  of  thnt  theorvi  and  at  the  same  time  a  demon- 
t.tretton  of  the  falsity  of  the  oppoaite  hypothesis.  My 
former  experiraenls  were  designed  to  gain  proof  of  the  exist- 
ence of  oxigen  in  oximuriatic  acid  :  those  which  1  have  now 
'*****  to  state  were  undertaken  with  the  view  of  obtaining  cvi*^^ 
dence  of  the  existence  of  water  in  muriatic  acid  gas*  ^M 

Vi&rvhj  in         The  tliflBcuUy   is  to  find  in  this  mode  of  investigation  an 
ihtee\fitp.       exi)erfmt*iil»  which  shall  be  couclusive.     Such  la  the  facilitv- 
:«t(rx^!ii-    with  which  l>oth  hypotheses  roiiy  be   adapted   to  the  phe- 
nomenn*  that  there   i»  scarcely    a   case  of  chc:micol  oction 
exerted  either  by  muriatic  or  oximuriatic  aiid,  in  which  an 
exfilanatiuu  may  not  be  given  in  conformity  to  the  one  at 
well  a»  to  the  other*  And  although  the  explanations.  at)brd«d 
by  the  common  !»ystein  are  lesa  complicated  than  tho«e  of 
the  other,  and  are  more  conformable  to  aualogy  from  simi- 
lar 
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Its 


Wr  eases  of  chemicul  action  rxert^d  by  other  aciclj,  yet  stillt 
since  a  paMiblf  explanation  may  ha  ^ven  by  the  Utter»  the 
c|ucadoo  rrinaiu*  «o  far  und^'ided. 

This  observation  applies  to  the  experiojeDtsj  from  which  Iihmitcc*  of 
it  iraa  inferred,  that  water  exists  in  muriatic  acid  ga«;  ^*^"- 
thouvh  at  first  view  they  appear  to  prove  it,  the  proof  must 
be  adcDitted  to  be  doubtful,  aa  they  admit  of  explaiuttion 
oo  the  opposite  opinion.  Thus  the  proof  from  the  a^ticj 
of  water  in  fiidiitating  the  expulsion  of  niuriatic  acid  ga& 
from  dry  muriates  is  ambiguous,  as  the  water  may  be  »up- 
poiaed  to  operate  either  by  its  affinity  to  the  acid,  or  by  af-^ 
fording  bidro^en  to  form  it.  The  production  of  hidrogea* 
when  metaU  are  acted  on  by  muriatic  acid  gas,  is  a  proof  of 
equal  ambiguity;  since  it  may  be  supposed  to  be  derived 
either  from  the  decomposition  of  the  acid,  or  of  water  exist- 
ing in  it.  Even  apparently  the  most  conclusive  of  all  these 
lactat— the  production  of  water*  when  muriatic  acid  ^m  it 
Acted  on  by  substances  with  which  acids  in  general  com- 
bine, aa  foT  example  the  metallic  oxides,  admits  of  this  dou* 
ble  explajiaCion.  The  acid  is  absorbed;  and  it  might  be 
inferred,  that  it  combines  with  the  metHllie  o^cide,  while  the 
water  which  apf>ear5  is  deposited  from  the  gas,  in  which  it 
had  previoaaly  existed  in  a  state  of  combination.  But  ^i« 
conclation,  though  conformable  to  the  most  extensive  and 
strict  analogy,  is  avoided  on  the  opposite  hypothesis  of  mu- 
riatic acid  gas  being  a  compound  of  oximuriatic  acid  and 
hidrogen,  by  the  suppositioo,  that  the  acid  is  decomposed, 
that  its  hidrogen  combines  with  the  oxigen  of  the  metallic 
oxide,  and  forms  this  water,  while  the  metal  itself  combines 
with  the  oximuriatic  acid. 

If  we  can  procure  however  a  substance  not  oxidated,  and  OnW  mode  of 

fet  capable  of  combining  with  muriatic  acid,  this  source  of  i^2^7*  ^^ 

..  -  .1.1  .  ,        .  diffi<«llt. 

aaMMgnity  le  avoided,  and  the  experiment  may  be  rendered 

coaclnsire.  There  is  only  one  such  substance — ammonia. 
No  o«igen  cau  be  detected  in  its  composition,  and  Mr. 
Dawy  hicDself  admits,  that  it  combines  directly  with  muria* 
tic  acid,  and  does  not  decompo:ie  it.  It  cannot  therefore 
cause  any  formation  of  water.  Neither  can  it  be  supposed 
10  a^rd  water;  for,  when  dried  by  exposure  to  substances 
hating  a  strong  affinity  to  water,  it  retains  no  sensible  por- 
tion; 
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lion;  IH)TU  any  discoverfd  to  hive  exi^tetl  in  it,  wlien  t 
decomposed.     Its  comblnatmn  with  muriatic  iicid  g«s  is  th^ 
calculated,  1  conceive,  to  afford  what  is  so  desiraht^*  yef 
ficalt   t(y  nttain  in  the  present  qiie»^iort.  an  eTpetiMenl 
crtieis*     If,  on  combining  dry  ammouiaral  gns  xfrith  mom 
acid  g^nfi,  no  water  is  obtained,  the  result  is  so  far  in  c 
fofmityfo  Mr.  Davy's  theory  j  and  it  may  ^  conclnd 
fhat  the  waier  obtained  in  other  cOmbinttiona  of  muria 
•cid  ^ai  httn  not  pr(.*exii»*cd  in  it,  but  is  directly  Tormed. 
Ofi  the  contrary,  water  is  obtained  j  as  it  does  not  preejctst 
the  amTDoniacal  gas,  and  as  therfe  i'fl  iiti  siich  Mode  of 
connlJng  for  its  prodwctioTi  as  in  tliose  rdseS  ^here  oxi^eif' 
j>fe«cnT,  the  water  must  be  inferred  to  have  existed  in 
Kiurititiu  atid  gas,  and  tb^  trnihof  the  common  opinion  is  of 
rourse  established.     To  aacerluin  the  fact  the  followiog 
p^riments  were  made, 

Arainoniaeul  gas  was  dried  carefully  by  exposing  it  o 
dry  quicksilver  to  the  action  of  quicklime.     Muriatic  « 
^ft  received  oter  dry  quieksilrer  was  combttied  with  it,  to 
tteufrali;;ation  :  or  rather  leavin**  a  very  slight  cxees»  of 
kalii  to  ]>uftrd  more  effectually  B'Taintit  any  excess  of  ac 
which  mij^t  communicate  to  the  product  a  slight  degree 
deliqueaceoce.     Thirty  cubic  inclie«  of  tnuriattc  acid 
and  thirty»lwo  cubic  inches  of  animoniaca!  gaf,  were  em^ 
ploytd.     The  white  sponu^T  suit  was  collected  from  the  sid 
of  the  jar.     It  guve  indi  cations  of  humidity:  for,  alt  ho  u 
the  sttfftice  of  it  oppeare^J  loose  and  «ponj;^-,  i't  could  not 
entirely  detuched  from  the  ghws,  but  adhered  slightly  to  i 
in  removirijr  it  by  a  kuife»  it  sprt-ud  a  liiile  over  ttic  surfii 
as  any  substance  very  slightly  moi^t  and  dummy  would  d 
and,  when  pressed  together  by  a  knife,  its  parts  adhe 
slightly.     It  was  put  immedintely  into  a  smull  glass  retort 
with  a  loUj^  »\eck,  which  was  connected  with  a  small  recei 
having  two  tnbulatures,  into  one  of  which  the  lube  of  t1 
retort  wa«  tUted  by  grinding,  atid  into  the  other  a  lo 
straight  tube  of  narrow  diameter,  open  at  boih  extremili 
wtLn  inserted.     The  retort  hf'mg  placed  in  sand,    heat 
applied  by  a  lanip.     In  a  short  time  a  thin  film  of  moista 
condensed  in  the  neck  of  the  retort,   which  increased  ad 
collected  into    stuall    glubyles,    which   accunantated,    and 

trickled 
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tMlitcl  «!«>»«:  the  heat  beiti^opjilied  ^atly,  thai  the  mUC 
itadC  BMCriit  B^t  be  volaVilltoiU liters  vro»  ito  senaiblr  coixleti* 
^tioo  0^  liMoiidily  oo  Oie  skies  of  the  rtfcciver,  or  in  tii# 
lobe  iBferted  tuta  it.  When  tiM  farthef  condensation  of 
■MH»laf^  ftpl^tritnsd  to  have  oetft^d^  (4i€  himp  wa«  wilhdruwut 
the  relort  was  ctit,  unci  the  residual  shU  reutoved  ;  «  Uulc  of 
it,  wh)«b  had  been  vuUtiliz^d,  and  formed  tithip  iilin  on  the 
■p^er  p»rt  of  i\w  retort,  bein^  coJIccted,  nivd  added  to  the 
•ther  |K»rtioB.  The  »alt  had  hini  in  wt'ight  l-^gf. — aloaaxhewU 
obviousljf  to  bettscfibed  !o  the  expn)«ion  of  wttt*;r»  and  the  1^* 
^oaiUity  condeosed  in  the  neck  ©f  the  rett>rt  uppeared  fully  wiuer. 
«^«1  to  tiiU*  Thi«  is  the  BmuUest  portion  too,  tliut  was 
•liCaioed  lo  frequent  repetdUons  of  tiie  tx;>eriinent,  and  in 
wniieof  the^  the  quanuty  was  equal  to  \-5  gr.;  a  dllFereuce 
dtf^wodittg  probably  on  tlia  teioperuture  applied.  100  cubic  T\)iheamoiml' 
tochei  of  muriatic  acid  gas  weighing  39  sruins*  30  cubic  ofoneninibrf 
I  .    ,  i     1  •         t»     7-  "         /.  •         t^i<^  wefsht  of 

uicbet  iretgh  11'7  gr,;  and  thia  aiiordjng  1*3  of  water  gxv&  (he  lui^rUUc 

the  pn»portioa  of  -^  of  its  weight*  **^'*^' 

It  could  not  be  presumed  howerer,  that  in  this  ex  peri- This  propaMy 
meat  the  whole  water  of  the  com|»ouiid  salt  wa*  disengaged.,  of  ihc  %iter 
ki  every  case  of  the  coinbinatioD  of  an  acid  with  uny  base^  pre»ent. 
pttrt  of  the  water  of  the  tieid  enters  with  it  into  the  combtn« 
Ction,  at  leitat  when  the  prodvct  ia  a  MxJubLesall,  and  18  uot 
«aeilj  entirety  abstmcted^  There  is  no  reason  to  sup poae^ 
•that  thia  aliovld  not  be  the  case  io  the  eooibioation  of  niuri- 
•tic  acid  and  ammonia;  and  there  must  be  even  a  greater 
^AoyJty  in  CKpelling  this  water  from  un  aniuioniacat  salt 
hjf  kemtt  than  from  other  ^It^  on  accoimt  of  its  voiatility. 
There  is  another  difficulty  io  ilie  prc^eol  case;  we  cninnot 
tntrodiiee  the  oiliiiity  of  any  other  substance  to  the  acid, 
whicbi  combimng  with  it,  might  allow  a  portion  of  the  w»* 
Ur  to  be  ditengaged ;  for  we  can  emfiloy  no  substance  with 
Ulia  fie«r,  but  one  which  is  oxiduted,  mid  which  would  there- 
f^iatroducea  source  of  ambiguity,  as  it  might  besuppos- 
c4t«»  Mr,  l)afy*a  hypotheMs,  io  form  water  by  its  uctioa  ott 
Uie  a4.'id  it«elf. 

Tbe  aaaat  direct  method  of  discovering  any  farther  portiou  Moit  d4rect 
of  water  in  the  salr,  Tree  from  this  arahigmty,  appeared  to  ^eihodof 
b«  to  evpote  it  to  a  red  beat  in  mixture  with  charcoal ;  for. 


•kllM»i*^b  tbe  whole  quantity  could  oot  be  expected  to  be 
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abttrncted  even  by  this  inflde,   yet  a  portion   migbt  be 
pelted  at  so  high  a  tempemture,  and  the  charcoal  "light 
liy  its  Btroug  attractions  to  the  elements  of  water  ub^tract 
portion,  which  would  be  indicated  by  the  prodoctioa  of  itt 
compounds  with  these  elements.    The  fallowinfj  exptriment 
was  accord]  ngty  tnade. 
^tie irmtioder      Charcoal  in  powder  was  exposed  in  a  clear  iron  tiibe,  the 


t  **^*''t.0pen  extremity  of  which  terminated  in  q(iicksilver»   to 


i 


potnl  to  a  red 

iMAimrxed  heat  g^radually  raised  to  a  very  hiE^li  degree  of  intensil 
wu  c  vcoal»  ^^^  ^^^^  ^^^  kept  up  until  the  production  of  elastic  fli 
ceased.  The  charcoal  was  allowed  to  cool  in  the  tube  wil 
90t  the  admission  of  air,  and,  when  tic^arly  cold,  the  salt 
inaining  iti  the  former  experiment  was  mixed  with  about  an 
equal  weight  of  it.  This  was  put  into  a  Wed^ood's  ear- 
thenware tube;  the  tube  was  nearly  tilled  with  the  same 
charcoal,  and  was  placed  across  a  small  furnace,  and  j>ur- 
rouuded  with  burning  charcoal »  80  that  the  middle  of  it 
wa&  raised  to  a  red  heat,  A  sufhcieat  heat  was  thus  cotn« 
municated  to  the  closed  end  of  the  tube  to  volatilize  tfa^B 
aminoDiacal  salt,  and  cause  it  to  pa&s  through  the  igniie^^ 
charcoal;  to  the  other  extremity  a  bent  glass  tube  was 
adapted,  terminoliti^  uuder  an  inverted  jar  filled  with  m^r- 
Wfctcr  passed  cury  in  the  luercunal  trough.  Eluslic  fluid  beg»n  to  come 
^  over;  this  was  accompanied  with  a  condensation  of  water  io 

ihe  curved  glass  tube;  the  gat  itself  very  soon  came  over 
opai^ue,  and  humidity  uppeared  on  the  sides  of  the  jar,  and 
the  surface  of  the  mercury  within  U.  When  two  jars,  O0n- 
tainittg  about  14  cubic  inches,  had  been  lilted/the  gas  which 
came  over  had  become  transparent;  from  15  to  90  cubic 
car^oaictcld,  inches  were  produced.  Portions  of  ihii  elastic  fluid  expotied 
to  limewater  taufced  u  milkiness  in  it,  with  diminution  of  vo* 
lume;  the  residual  gas,  after  slight  agitation  with  water, 
tndbydrogtfit  burned  with  the  faint  yellow  flame  of  hidrogen,  and,  after 
*nd  iimmonU  its  Combustion,  rendered  limewater  slightly  milky*  The 
charcoal  iti  the  tube  being  agitated  with  water,  the  Uquor 
filtered  from  it  was  limpid,  it  had  a  strong  Niline  taste^  a: 
on  the  addition  of  potash  or  lime  eihated  a  strong  animoD 
cal  smell 

The  rationale  of  this  experiment  is  sufficiently  obvious. 
From   the  temperature  being    much   higher  than  in  the 

{^receding 
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|ifi>eodwig  expentii4«nt>  tti  additiomit  qUAnlity  of  water  w«i 

#x|>e1l«d  fftm  tH«  moritite,  it«  «epiiroti<^il'  Mng  mded  b/ 

tJnr  MrthAQical  €^<ct  of  the  cbarcoa),  «fMrh,  while  it  itn* 

^e«M  tl»e««btiisittttoa  of  the  salt  through  the  m hole  length 

af  1^  fube,  would  tlfow  the  moie  highly  ^IdHt'ie  watery 

im)>^r  to  pass.     At  the  flame  time  a  portion  of  this  water 

iutfirred   decompoMtioo,  producinji^,  by  combination  of  it« 

4ifinientfl  with  the  charcoal ,  carbonic  &cid«  and  carbu  retted 

^fas^Seaf buret Ifd  hidro^;eQ  gas.     The  quantity  of  carbotiic 

mtxd  %vaa   from  I  t*j  1*3  cubic  inch,  estimated  from  the  di- 

tiiinution  of roUime.  (n.'4 

"   In  both  tbe«e  experiments  then,  or  titber  hi  these  two  W»t«f  InMhf 

tUgeii  of  the  same  experiment,  ihc  pHrsence  of  water  in  the  fi™* •'»€•  o^ «t 

impound  formed  by  the  union  of  niuHatic  acid  ^a  with 

#ry  ammoniacal  gat  ta  demonstrated,     Its  dise^gagemietit 

tim  the  ftaft  in  the  first  stage  of  lihe  pxperiment  was  not  i^ 
e  least  ambiguous,  and  thf  quantity  was  even  consider*- 
•ible  in  relation  to  the  i^nantity  of  acid  gas  employed,  being 
equal  to  a  mr«th  of  ita  weight.  And,  aa  has  been  alread/ 
remarked,  this  cannot  be  fnpposed  to  be  the  whole* 
Had  there  been  no  sensible  production  of  water,  the  presence 
of  an^^  in  the  gitwes  combined  could  not  have  been  inferred  ; 
and  it  could  not  therefore  have  been  inferred  with  certainty, 
thai  any  existed  in  the  concrete  salt.  But  since  water  waa 
produced,  and  ita  existence  in  one  or  both  of  the  elements 
aT  the  fstt  is  lho»  demonsstrated,  it  is  farther  certain,  if  we 
can  rely  oti  any  concluaton  from  the  most  strict  and  exten* 
itve  analogy,  tViat  the  whole  quantity  could  not  be  expelled 
by  the  heat  applied, 

la  the  iecond  *tageof  the  experiment,  the  disengagement  and  In  the 
of  a  farther  portion  of  water  was  abundantly  evident, '^*^'"^* 
ihoogh,  from  the  nature  of  the  experiment*  it  was  dtfHcult 
to  ascertain  its  qnantity  with  the  same  precision.  Judging 
from  the  appearance  of  the  condensed  moisture  in  the  curved 
gf««s  tube,  and  in  the  jart,  the  quantity  was  nearly  equal  to 
that  condensed  in  the  first  stage  of  the  experiment;  and  to 
lhi*»  t*  to  be  added  the  quantity  decomposed  by  the  ignited 
eharcoal^  which  formed  the  carbonic  acid  and  carbu  retted 
Indro^en.  Adding  these,  and  talcing  the  average  of  the  ex- 
pcritoeutf,  1  would  not  he&Vtate  in  estimatmg  it  equal  to 
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the  quantity,  which  appeared  in  the  Ovst  ^tnge  of  ihe 
riment.     Thia,  sup  poking  it  to  b&  <l«triv<f(]  from  the  muriiil 
acid  gut  fund,. as  lias  bfen  shown,  thi«  can  be  the  oniy  qrigiu 
astigtred  so  it,)  ^]fes  2*6  of  wnter  in  30  cubic  iticheb^  or  1  V 
grains  of  the  arid  equal  to  J  of  its  weight.     The  quantity 
carbonic  acid*  (and  I  hi*  could  be  esliniijk'd  v^ith  accuracyj 
tuking  it  ;at  f>ne  cubic  inch,  coi)taiti«  as  much  oxigeD  aa^ 
coiitaiued  m  \%  gr,  of  water,  and  this  of  it^|f  ifjdded  t^^ 
quantity  obtained  in  the  first  gta^e  of  iheexperifnpnt  mai^i 
the  water  amount  to   ^   nearly  of  the  vvei^jht  of  the  aci< 
with  the  addition  therefore  of  the  moisture  yia^bly  condej 
in  the  tqbeand  jtfs,  the  t^aaiitity  cannot  be  less  thi 
t ween  a  fourth  and,  6 Cth  of  its  weight, 
|,,lt  rnay  be  remarked  |too,  that,  though  the  quantity  o1 
f allied  in  tliis  stJige  of  the  <ixpeninewt  inay  not  admit  of  beii 
estimated    with  perfect  .i^redsion,    ^ere   is    no   source 
f;Jlj^cy.  with  rej^ard    to  it3   production*     The  charcoal  hi 
^ea^f^'d  fto  give  out  gns  at  a  hcgt  of  miich  higher  iutensij 
du^ci  that  to  which  it  was  afterward  exposed, in  mixture  wi 
the  muriate;  the  water  therefore*  or  tlie   eluttic  fluid 
4oincd,  couKI  not  have  been  derived  irom  it;  and  iode< 
thi^  water  appeared  at  the  very  cotnaieDcem^'nt  of  the  ex| 
rioienr,  whea  the  heat  was  scarcely  eqtml  to  that  of  ignitioi 
Jfthe  charcoal  afiorded  any  gas  too,  it  could  ou!y  be  a  poj| 
liou  of  the  cferburrtted  hklrogeoi  and  on  the  quantity  oftl 
pfo^uced  no  stress  has  been  laid  in  drawing  the  conclusii 
from  the  experiment.     And  it  is  to  be  repeated,  ihi^  t| 
existence  of  wuter  in  the  muriatic  ncid  gas  to  the  extent 
least  of  ^  of  its  weight  is  deraoostrated  in  the  first  stage 
the   ex^M. riment,   and  that,    from    what   must    remain 
the   compound   salt,    the   quantity  must  be  greater  thi 
Uiis 

,  Not  ouly  is  the  presence  of  water  demonstrated  by  tl 
experiment,  but  the^uantity  is  nearly  the  same  as  that 
dicated  by  the  action  of  other  subttance*,  which  are  su] 
posed  by  Mr*  Davy  to  form  it  by  affording  oxigen.  Thi 
Ga3>Lussac  and  Tlieoard  haie  inferred  from  the  actu 
of  oxide  of  sil%'er  or  of  lead  on  muriatic  acid  gas,  that 
contains  very  nearly  a  fourth  of  its  weight  of  water ;  ai 
the  quantij^^  which  may  be  fairly  inft^rred  from  the  precedi 
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experiments,  is-newrly  t}w  same*,     Althotigli  it  is  cH>t 

e^mary,  that  the  qtmntity  sh*ul<l  be  proved  to  amount  to 

[Ihw,  to  refute  Mr.  Davy*«  ii]rp<>the»ift,  mid  establish  .the 

*<^ftinon  theory,  yet   it  i-i  KHtisfactory  to  have  this  coinci* 

tenen    And  it  mu«it  be  fjirther  aJmitled  as  a  prootV  that  the 

»Stlg^4»rU)e«e oxides  has  no  shnre  tA  the  prcductmit  ol'thit 

mlct '    for  it  is  obvioia^^  that,  wrece  the  waiter;  whicit   is 

leffCHfied  w!ien  munHtie  itcid  §^s  acts  on  metuUic  oVides, 

f©n  the  fixed  alkulis,  or  the  eiirthn,  formed  by  the  oxij^ed  of 

ihese  3ub4tauce^»  und  not  derived  fromtb^  i?8<i  as  prertousty 

^jtistinf^  In  %t,  there  can  be  tio  prmlurtion  of  it  in  the  mutual 

^ttetion  of  murrfitic  acid  ^s  and  ammonia,  as  ammouiii  catt- 

lot  mfford  ovi^en.     Since  it  is   produced  in  that  action  it 

lust  be  derived  from  the  muriatic  acid  ^as,  and  the  same 

igin  must  be  BMigned  to  it  in  the  other  combinations  of 

•etd. 
Thi*  experiment  then  has  tite  advviiitaije  of  being;  eonelo-'^®  expeH- 
ivc  on  the  subject  of  the  present  dii^euspion ;  the atite  ofcluiiTe 

fact  only  requires  to  be  H«ceff«kieii,'  and  with  due  pre- 
mtton  thi«  I-  f  ult  of  alMliPiilit^     There  is  at  tea^t 

lomodeof  »«>  ^  for  the  pritfMllM  of  uater*  bot  by 

Isfumptfon*  so  gmtuttous  and  mifoonded,  ae  to  be  equal  to 
refutatiun  of  the  theory.     Such  is  the  only  (i^snmpt ion 
E  cnn  be  made- — ihat  the  water  may  be  derived  from  the 
noniAcsT  ^s,  and  not  from  the  muriatic  acid  gas.  When  for  the  water 
imontacal  gas  is  dried  by  potash  or  lime,  no  water  can  be  a'cH^  toti,. 
[covered  iu  it  by  any  test,  nor  is  there  any  fact  Mrhich  ntTords  ammoniacal 
presumption  that  tt  contains  water;  the  supposition  tliere-  ***• 
fore   that  it    does  wou^    be  purely   gratuitou'i,  obviously 
kdvunced      to    support    an    hypothesis.        But     farther* 
Irj  aiunsoniacal  gas  is  retoWed  by  the  aciiou  of  electricity 


•  TU«  e*tiinatr  by  Gay-LwBsac  of  the  quantily  of  water  in  tnnrialtc 
iA%».*  betiif  <*(|ti&I  to  i-4lh  of  its  wcigbt  is  inferred  fi-omcRpcriinentSj 
mhiA  Ikt-  prodaet  uf  tKe  coaibumtioo  oi  ibe  Bcid  with  tbc  baae  if 
iM>lubk-,  anJ  appcAnt  tu  liavc  uo  ofliulty  to  waiter^  aftiutiriatc  of  silver 
of  it-md.  It  juii)  be  inffrretJf  tlicrtfurc,  ru  retain  littlt^  iir  nime  of  the 
^tft  uf  the  a^itt,  nnd  hence  the  prodttction  of  water  to  the  amount  of 
Sth  Or  even  1  6th  of  the  vrcight  of  the  acid,  ia  au  experiment  where 
I  t  t  retaUi  a  portjton  of  tbc  water  cumbtaed  vith  it,  ia  a 
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toto  hidroj^ti  «ndiiitcO|2;en  gaEAes;  there  is  no  <le|io«t'iofs 
moMture,  oDd  there  is  l^  iafemilxtttre  of  oxi^o,  u  tbore^ 
must  be  wtre  the  waier  ii«cotnpo«td  by  the  eUctncKy. 
the  wnter  obtained  io  the  preceding  experiments  w«*r«  mp- 
ftOiaied  tji  be  derived  from  the  ammoniu,  jt  must  therefore 
Lb  Btatntaindd  withmUiafiy  proof;,  it  ii  coutraiy  to,  alt  pro-*^ 
b^tbihty,  that  Wwst  giMtes^  «hich  ^mvtf  f»carcdy  any 
0ible  uttractioa  to  woter,  should  be  capable  of  holdmg  in 
solutiou  the  Jarge  portion  indicated  by  the  expert  [Bent.' 
And  jf  recourte  be  b»d  to  the  hypothefti^  of  unknown  quiin' 
litlta  of  water  in  {jraBses,  and  if  bU  thesfi  as<;un)ptioDt  are 
to  ,bc  made  without  any  proof,  are  there  not  much 
ftrongcr  reiisoQg  for  admitting  ita  e^^stence  in  munatlc  acid 
gHjf»  the  affinity  of  which  to  wat^r  ia  so  utrong?  1%.}m 
obvioua  however^  that  were  aafcumptiooa  m>  numerous  mnd* 
gratuitous  to  be  admitted  in  defence  of  an  hypotbe^a,  no 
experiment  in  chemistry  could  be  reudered  concltisive* 
That  the  woter  obtained  in  this  experiment  can  have  do 
fiuch  origin  a  farther  4pparent  irom  compannie^  the  qu^u-- 
tity  of  ii  with  the  quantity  of  amtnoiun.  The  specific 
grarity  of  aminoniac«l  gsas  io  to  that  of  muriatic  acid  gas  as 
60  to  ld<4»  or  it  ia  le^b  than  ont  half.  Id  combining  them 
about  equal  volumes  were  employed.  Since  the  quautity  of 
water  obtained  was  equal  to  at  least  |  of  the  weight  of  the 
acid  gas,  it  is  equal  of  courac  to  f  of  the  other.  If  that 
water  ti^u  were  supposed  to  be  derived  from  the  ammonia- 
cal  gas,  and  on  Mr.  Davy's  hypothesis  it  would  be  tieces* 
ear)*  to  suppose  the  whole  of  it  derived  from  this  source*  we 
mndi.  KupposU)  that»  after  being  dried,  this  gas  contaios 
nearly  half  itit  weight  of  water*  Yet  no  portion  of  this  can 
be  discovered  in  it,  nor  even  detected  when  it  is  resolved  by 
decomposition  into  its  elements,  hidrogen  and  nitrogen 
gasaea.  To  add  any  illustration  to  this  would  be  superfluous. 
The  atatement  of  some  additional  experiments  ou  this 
subject,  and  of  a  few  experiments  likewise  on  some  of  the 
compound)^,  as  Mr.  Davy  regards  them,  of  the  oximuriatic 
principle  with  metallic  bases,  I  mu5t»  from  the  length  of 
this,  reserve  for  another  communication«-^I  am,  with  much 
ne(i|i€ct|  Your  motl  obedient  servant. 

JOHN  MURRAY. 


^WAlCVTtClt  t6itiftrt.«. 


MS 


F,  S.  In  •tatitfg  in  my  latt  letter,  tfint  the  result  I  }i«rl  Rfaten><Mitk» 
#)>tervfd,  of  dry  oxifnuriaticocTd  pa»  not  Bctint?  on  curboou-  p^^r^^^L 
oxide  gaiB,  was  confirmed  fey  the  verj' snme  re«ul'  having  Mr.  DtTf* 
ti««n  obtained  by  Guy-Lossac  and  Thenard,  I  ou^ht  to 
hmre  addedf  that  it  had  also  been  obtained  by  Mr*  Dary. 
[n  his  account  of  **  a  combination  of  oximuriatic  ^as  and 
#xtgen  gas/*  fee  stjites,  among  other  properties  of  oxtmu* 
riatic  ga»  prepared  in  its  pure  state,  that  **  it  does  not  act 
«>n  nitron«  ^s,  or  muriatic  acid,  or  carbonic  oxide^  •r  sul- 
|ih«reon*i  gn9jM*i«»  when  they  have  been  careKully  dried*." 
That  Mr.  Davy  does  not  state  this  on  the  authority  of  others 
is  eiideot,  not  only  from  the  manner  in  which  the  sentence 
is  expressed^  but  al^o  from  this,  thnt  he  is  (giving  an  ac- 
4^tint  of  the  properties  uf  this  gas  in  itft  state  of  purity,  in 
which  state  there  was  no  certainty  of  its  having  been  ob- 
tained in  former  experiments,  as  chemists  were  not  uware^ 
tKath  might  have  an  intermixture  of  oxigen,  by  which  its 
properties  aod  chemical  agencies  are  matutiaUy  modified. 
^'Ile  gJve»  this  •»  a  property  of  the  pure  gas,  and  of  courts 
he  would  not  have  done  bo  without  having  ascertained  it. 
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Analjflitol  Formulic  for  the  Tangent,  Cotangent^  ^c. 
Letter  from  a  Correspondent, 


Ina 


xl. 


SIR, 


To  W.  NICHOLSON,  Esq. 


AVING  frequently  noticed  in  your  ralnabfe  Joarnal 
remarks  and  discuttsions  on  mnthematicat  subjects^  [  huvi: 
been  induced  to  send  you  one  or  two  theorems,  the  invesli- 
gatiOR  of  which  hks  afforded  me  some  degree  of  amuse* 
meat;  under  the  impression^  that  they  mny  not  be  quite 
UDinier«sting  to  that  claw  of  your  numerous  readers,  who 
have  not  made  very  profound  advaticesin  anaTytiea]  science. 
Thry  arc,  as  far  as  my  reading  goes,  new,  and  ieud  to  the 
pommaiioD  of  some  series,  hitherto,  I  believe,  unattempted. 

»  g|iU>  XiaaSi  Xor  ItU,  p.  1>6  %  or  Jounial^  t«1.  XXIX,  p.  269, 

1.  Cotaxu 


Aomtyiical  Att* 
mule  for  tKa 
tangent,  co* 
tangent,  &c* 


5^ 
,  ^here  «  j=r   180%  and  «    =r    —  ' 

Tor,  by  the  .cortinoti  trijponomelfical   formulB, 


16J. 


fltn 


Sin.  A  -  1  (I  -  — }    (1  -  -r)     (1  -  ^)  X  «tc.  .'. hyp. 

,  A   =  hyp.  log.  A  +  hyp.  log.  (i  — -j,  )  f  hypjog.  (i  —  j^J 
-f  Bcc:  thetttfure  taking tlie  UifFercutiatsi 

In  the  same  way  we  miiy  deduce  the  second  iheorf  ui  (  propoie  to  offer. 

8.  Ten.  A  =  .-^.  +  ^  ^,  +  _J_,  +    _l^  +  te.|  ;  _ 

uhtre  i3  —   - —  =  2  «.      For,  since  co8»  A   —  (l  —   pr)  (l  —  ji  '^^ 
(I  ^  ^)  .  lee,    hyp.  log.  coi.  A  ::-  hyp.  log.  (l  —  -ri)    +   ^OT-  *og* 

5  .   '  .  » 


3»)   +   kvp.  log.   (I   —  ^ 

—  Bin.  A  (>^ 

~d 


(1  _  C_J  4.  hyp.  log.  (l  —  -ir)  4-&C.  .\djffereiiciuga-oinasb€for^ 

-^  tan.  A  :z: 

and  therefore  ton.  A  =: ^{-t — si  +  rir^:;i  +  7i — ;5  +  *'^^'  >  (a) 


therefore  tan.  A  =  J--,|  ^^A_  .^  ^\^  +  ___  +  &c.  ^ 

'  By  the  comLicialioD  of  llie  two  formula',  for  mil  A)  and  co«>  A,   «e 
IBUJ?  obtain  an  I'legaut  aiialyltcat  cxprpssinu  for  tan.  A. 


&  T«n.  A.  = 


'• 


,i„.  A      A  (.  -4)    (I  -  g)    (.  -  '-)  *c. 


1».  3*.  5\..  to  irifinify 
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Cswfl')  ^   *^'        ^^"^"^o"™  **»»»  •*«  d«nrive,   betaking  a»  before 

Uie  logviihottic  differeotiaU  on  botb  tides,     ■    *^"'  ^      —    -^ — - — 

a  A  tttii.  A  - 


kin*  1  A 


(fef) 


-  + 


+     ^c.   ^    =    ^     + 


3  A 


]ll'^^Mli«- 


(t)' 


-f. 


11 


a»)  ^*  13*-$')  (4^-^^*)  "^  (5-^  r)  16*-  n 


>&r 


} 


"  If  10  tbia  form  for  A  we  write    -—,  and  divide  by  2,  H  becomes 


tin*  A 


^*  ilr"  {o-ct)')o-(^o* 


IT)^"} 


(3) 


0'-  (v)")  0-  ( 

wbkb  it  the  third  formulu  I  designed  to  demon  titrate. 

If  In  (I)  for  «*  we  write  a,  %ad  tranapotie  &c.y  we  obtain 

lii  +  ii-.  +  5^;:  +  *^-  =  (i  -  «=«■  a)  x  fi^-- 

wriUug  IW  A.  f  •■;.  j;^;  +  ^  +    ~;  +  &c.  =  ;p;    - 
-^X    eot.-V«  IXl 

lo  l9)  for  jl*  write  a,  and  for  A,  itB  valae  ~    v'"^ ;     it   becomei 

1 


>'— «        3'— «        5'— « 


By 


I 
4 


. 


« 


multiplying 
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By  moltiplyipg  this  last  equation  by  3«  and  iul^lractii 


AnaWtickl 

iormulK  fcr       |-t-i    _  ,  ,.     , 

fhe  ttngent,       IJ.1   WOA  it,  WC  obtain 
catangcAt^  tic. 


4'— a  <i  v' 


1  1 


T---\--h  = 


^'/ 


tm. 


2  a 


III 

(A  \*  1 

—  I     write  a ;    and,   tranitposing    —  , 


multiply    by      — —  ;    and  for  A  write  its  value  w  V  * 
WC  get 

(P«a)   («»-«)  ^  (3'— a)   (4'^a)  "^  (5'-fl)  (6-— a) 
r  I 

-f  &c.   =    ^    ^^    - — ^ 7=-    —   —     which  is  iden- 

2  s/  a    X  sin.  t  ^  «  2  a 

tied  with  the  imlue  of 


1»^<I 


1-+   ' 


3'^a         4"— ti 


III 

-f-  Aec.  Cbuod  before. 


Should  you  thinic  these  trifles  worthy  of  insertion  Iq 
your  excellent  publication,  they  are  entifely  at  your  dip* 
posal ;  and  at  oome  future  time  it  it  not  impoisible»  thttt 
I  may  again  intrude  myself  on  the  notice  of  your  readers 
through  the  same  medium. 

I  renaain,  Siry 

Vour  most  obedient  humble  servant, 

A  Lotm  OP  Tae  hodbrk  Adalyiis. 


MCTKOftO LOGICAL  OftSL  EfATtOXI^ 


IX. 


0i$t«rokgtett  Rendt4  i  h§f  James  Clarke,  Af.  Z>»,  f^*, 
/af«  PhyHcian  to  the  SQUm^hfim  CJenfrtU  Hinpitalp  ^€^ 
mud  mtw  resident  Phyncian  ai  Sidmouth, 


To  Mr.  NICHOLSON. 


T, 


SIR, 


HROUGH  the  medimii  of  your  Philosophical  Journul 
1  have  for  the  last  tVmr  years  pubUsihcii  an  aooual  metcora- 
logjcmt  tabW^  rlf^luced  from  a  Joumulr  which  {,  kept  ut 
NottiD^ham  ;  but  bctn^  ublig&cl,  in  consequeucc  of  serious 
iuUinp'oaiuu,  to  chau^e  my  leisiileuce  to  this  place,  tliie 
chain  ^f  observation  is  uDfortuoately  broken.  I  send  yoa 
bowefcir  ifc  table,  wiiicb  coataias  the  ru'suli  for  the  first  sijt 
liiotitb«  cottiplcste,  at  taken  at  Notting^ham  ;  and  fur  theU^t 
four  ixionth»  of  the  ye&r  at  Svdmouth.  Two  muntha  are 
S^*ett4uirily  lu^r.  As  Xh\%  plttce  hav  been  gradually  and  de-^ 
^rvtdly  riwo^  into  favour  aa  a  retreat  for  conbutriptive  and 

ebihtar^  invatides,  a  regular  and  accurate  account  of  the 

etither  btrcomes  a  matti^r  of  much   tiiteresit  to  the  public* 

liDprcMed  with  thii  opinion  1  waited  only  for  the  arrival  of 

'■mj  barometer,  &c.»  from   NoUru^bam,  to  coromence  my 

rvations  iipoo  the  same  plao   thui  1   had  hitherto  (oW 

wedf  Bud  which  my  resideocG  here  iti  the  practice  of  ^my 

mffwMon  will  enable  me  to  continue. 
Sidmwtkt  as  \U  nanie  imports,  In  i^ituate  on  the  hank»  of 
the  Sid,  a  very  small  river  which  here  enters  the  tea ;  the 
town  16  built  in  a  beautiful  lale  bounded  on  both  Mdet  by 
long  lofly  hillKf  which  form    its  eastern  and  western  sidet; 

^and  toward  the  north  it  \n  screened  by  Gittiitham  and  Honi- 
too  Uillt ;  but  it  h  completely  open  to  the  south,  where  the 
•ea  fortu^  a  pretty  little  bay,  bounded  by  Salcocnbe  hill  on 
the  east,  and  Peak  hill  on  the  wes-t.  Thi»  is  one  of  the 
•mall  bays  nrarly  in  the  middle  of  that  birffe  bay,  which  ii 
Wunded  on  tlie  east  by  the  Ute  of  Purtlnnd,  and  on  the 
»e«t  by  ibe  Start  Point.  Thus  protecle*!,  it  isi  not  sorpri*- 
iog«  that   Sidinouth,  among  the  places  •ecommeiided  on 

the 


obicnitjjmi     •' 


and  It  S'ii* 
raovth. 


The  litter  (• 
b«  aynunac^.* 


Situitloii  of 


f  If  a<f  Tintif* 
CQtbemr«lid^ 


^ 


iHW¥?^H.bG\rcii'  ouitir  ktiSv¥. 


the  »oiitfiern  cosi^t  for  their  sheltered  and  salubrious  ^itua- 
tioii,  should  holil  preemiuert<fei  It  U  entirely  free  from  fog, 
and  standi)  uuiivulled  Ujt  the  clearness  of  Us  atmo!»ijb€re, 
*iTC»mMi»nce*  c^-rtmnly'T/elt  tviitih  iK^^'A^rfous  altenTior»*ttf 
tht  ifivatidei  The  hedges  of  Dcvoinhii^kre  large  and'Vith^ 
and  Sidmouth  is^  closely  surrootide^  With  them:  the  walk* 
and  rides  in  the  vicinity  are  thus  sheltered  from  the  hurning 
tun»  or  the  cold  wintry  winds*-*—**  ht  the  vermd  and  aiitum- 
ual  parts  of  llie  year  the  numerou*  lanes,  which  .lut^rj«ect 
and  divide  this  rich  volley,  lire  truly  delightful  ;  ibiB 
country  then  tccnu  oiie  ttiutersal  ^arden*!'^ 

The  barometer,  of  the  jiortahle  kiod,  roade  by  Jone«  of 
HolbOril,  is  flexed  to  u  standard  wall;  the  observation  i» 
made  daily  dhbtit  two  oVlock  ;  and  ut  the  same  time  the 
height  of  the  thermometer  is  tnkeii.  At  this  time  the 
liarometer  is  supposed  to  be  nt  the  medium  for  the  twenty 
four  hours,  und  the  therrttoiwetcf  at  the  maximum.  As  tlie  r 
l^mperatnre  i^  considered  to  be  at  the  lowest  about  An  houf 
before  sunrise,  it  would  be  impossible  to  keep  n  eorrect 
account,  iriihout  the  use  of  a  rejpster  ihermonjeter ;  the 
instrument  ctnployctf  for  this  purpose  is  of  9ix*s  construe* 
Von,  It  is  necessary  to  attend  pwrticularly  to  this  circum- 
stance, its  obbervations  made  at  eleven  o'clock  at  wight 
(a  very  common  time)  will  not  hold  a  just  coniparis(>n  with 
these,  by  wliich  you  aecerttiip  the  lowest  degree  'to  which 
the  thermometer  has  fallen,  since  the  Ust  ob&erratton  wat 
Via<k*:  withoot  a  little  reflection  on  ihits  subject,  a  very  in- 
correct opinioo  Boight  be  foroied  of  the  temperature  of  tlu« 

i  am,  si^ 

Your  obedient  servant* 

JAMES  CLARKE. 

'^^miunrtf  the  \M^  IS  J  2, 


I 
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Temfeeatitr*. 

- 

'^ 

\ 

Wind    Max.     1 

Min. 

Med. 

Max. 

Mia, 

Mfd. 

Ivmp. 

lUm 

1                1 

12lh  Mo. 

' 

Die,  7 

s  w 

2f)*jfi 

29-35 

29*455 

54  : 

55 

53*0 

— 

-,.- 

> 

6 

s 

29*40 

29*23 

29-315 

53 

40 

46-5 

1  -10 

•4C 

9 

s  w 

2C)0.S 

28-90 

28-990 

48 

36 

42 -0 

4 

•50 

JO 

Var, 

59*^7 

29'08  1 

29-37  ^ 

41 

32 

36"5 

— 

2^ 

< 

11 

N  \V 

^^r}}ti 

29*67  1 

29*815 

45 

32 

38*5 

.^ 

.-^  ' 

-^ 

V2 

!?  VV 

t29  .0<T 

29'S(S 

29-910 

+.0 ! 

33 

41*0 

—  ' 

1 

- 

13 

W 

29'8o 

2977 

29-8 10 

54 

35 

44-5 

*22 

•30 

1 
.1 

i* 

s  w 

30-00 

29'83 1 

29925 

42 

30 

360 

— 

if 

15SVV 

30  "00 

29*oO 

29750 

47 

.15 

4 10 

■ — . 

•18 

• 

l6S  W 

?9\ss 

29-39 

29-485 

43 

36 

39*0 

— 

1      il 

-^ 

17 

s  w 

C9'«<' 

29'55» 

29-7^0 

40 

31 

35*5 

.— 

18 

s  w 

29-86 

2975 

29*805 

52 

33 

42-5 

•25 

3 

«, 

J9 

s  w 

2970 

:  29*68 

29-690 

52 

46 

49-0 

•13 

50 

w 

?9'<i>i 

29'tO 

29-640 

53 

49 

5ro 

— , 

U6 

J 

21 

N  W 

30-1  :i 

29<>0 

29*875 

49 

•27 

380 

— 

3 

.1 

T2 

u 

30*18 

30'0t) 

30*120 

45 

32 

38-5 

^ 

« 

23 

w 

30n.5 

30-0() 

30*105 

51 

33 

44-5 

_ 

24 

N  W 

30-19 

30-15 

30-170 

43 

23 

35*5 

^ 

6\ 

- 

25 

S  E 

30-20 

?9*98 

30-090 

^9, 

24 

31*5 

-~i 

s 

56 

S  W 

29-98 

'29' 0^ 

29765 

32 

21 

26-5 



.. 

27 

N  i: 

29*27 

29' IG 

29-2 15 

34 

26 

30*0 

— 

'U 

2S 

NW 

59'67 

29-27 

29*470 

35 

'27 

31*0 

«.^ 

5 

. 

2<> 

N 

29-9(," 

29-67 

2yfil5 

31? 

22 

27-0 

, 

0 

30 

8  W 

;  30-OiJ 

29'96 

30*020 

30 

25 

27*5 



« 

31 

S*W 

300S 

29-88 

29-980 

35 

31 

33-0   j 

— 

, 

1R12 

lit  Mo. 

Jan.  J 

S  VV 

*19'^S> 

1  2970 

29790 

43 

34 

5B'5 

s 

^ 

s 

'29-70 

29-56 

29-630 

48 

31 

:^9'5 

— * 

3 

s 

l?9'53 

29'46" 

29*505 

44 

29 

36-5 

,,^ 

3 

4 

N 

$9*4-6' 

29'37|29'415 

38 

33 

355 

-^ 

•411 

3 

N  W 

2975 

2947 
2a'90 

29-615 

S7 

29 
2i 

33-0 

•60 

•26 

30-20 

.297  US 

54 

38"0<fc 

1-21 

273 

N.  B,  T!tr  obicrvatiom  in  raclj  line  of  ttie  TaMc  apply  to  a  period  of  twenty- 
four  h«iurK,  i  evinfiiag  Mt  <>  A.  M.  on  the  day  indiCfLtfd  in  the  fir»t  ri>lttitiu.  A  datlk 
Acavtci]  thai  (be  rt»uU  i»  uicladcd  in  thenmi  f^liowiog  obscrratigu. 


MtTSOftOLOGlCAt  JOVUIVIL. 
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NOTES. 

tktl/U  Mt^th  7,  t.  Mn^li  windf  tbowny.  9.  Tht  vinil  at  9 
0.  m.  E,  yrt  Mandi  came  frecty  from  the  ve«t>A&rdt  together  vith  tbe 
«l«Mi4«.  Slm^r  rmiobow;  thovrrn  tbrc^ugh  thrday;  a  briUiut  tvi- 
•igla.  lOi.  A  t«J«orwftid  a.  m.,  tbtm  fillr.  12.  A  dlrippinf  mist.  U. 
CWm  day;  >o  wcKnrif^ iHdcw  oh  tlx  twiligbt. 

^  K.  B.  Tbtf  rtguUr  cbaili  of  ootrs  will  noir  «uffrr  a  lew  vMks*  iii«c»- 
piyliotH  by  Ui«  i«iaoTal  of  tb«  avlbor  to  Li^tidoa:  iht  ftempcratiire, 
vid«ltl«d  rain,  9r«  rtjpittrcii  at  PI%i«tOfr,  ac  u»4«i. 

/irM  JfMlA  9«  UU,  About  10  a^  m.  tberc  baviog  ben  ou  »m^ 
*  coanderablc  timtv  ■  ^^  Hffht  clouds,  joat  formed^  and  caiaiiif  fram 
tk«  vcatwanl,  luddrtiJy  «rxhibitcd  a  set^Jitriit  of  a  raiabotr,  tirmiaiktint 
kod  below^  at  the  (ilge  of  tb«  matt  of  cloud.  A9  the  latter  ad- 
by  ibe  uorcb^  ftud  became  denser,  the  arcb  ioereaaed,  a»d  be- 
ca«e  at  length  nearly  ooapletr ;  tbe  eaatara  ratrvaiity  detcendin^ 
Conrardi  tbe  earth,  with  the  usual  appearance  of  ratu  under  the  cload*. 
Tbe  wettcnk  end  aow  hegao  to  fade,  and  waa  coon  reduced  to  a  pak 
white^  vhkb  fradoaTly  pcrvaditi^tbe  whole,  tbis  pleasias  phcttomenon 
dtsajipearedi,  baring  la»ted  aboot  ten  nunntes.  It  afforded  an  example 
#f  ««!■«  Canard  aod  propagated  ia  tbe  atmosphere  with  siicb  rapidity^ 
as  sea/rely  to  five  time  fur  tbe  prerious  appearance  of  bttoyaut  drop*  in 
tbe  form  of  cioad.     Tbf  obserratioo  was  made  about  foor  ttiilea  N.  af 


RESULTS. 


^^-&T 


Et 


Prevmiliaf  viada  westerly. 

t  bifWat  obscTvatioa  aQ'90  incbet ;  iowtit  9S'90  iiicbe«| 
Meaa  of  tbe  period  B9708  iaches. 

cr-.  bifbeat  vbtermtion  S4^;  lovat  9]«; 
Meaaof  tbe  peritKl  3a*o6^. 

t'tl  iticbct.       Kaia  970  inches,  includiag^  lereral  pra« 

ducts  «>r  SDOW« 


rtnt  ar*.  i«,  itis. 


L.  HOWARD. 
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AFPCHBIX  T(^jmi|.  l|BtH0ROLOI3j^«b  JQUJLTJAL. 


on  rain  aiid 
out  gatijcj. 


Appendix  to  tfte  MeteorohgWal  Jgurna!,  contahmg  Obseii 
tims  onHtii  lin  Gavgcs^ 

XT  i&  a.T«ct  laug  e»tHblUh4id»  thvt  twa  ruin  giiugesi  pli 
at* different  liei^hts^  af)\ir{li, unequal    producU;..  the  ]n\ 
comttionly  yielding  luoro  than  tlie  hit^hcr.     Tlie  foltDifii 
tmble  jfivet*  the  result*  of  observation**  *m  th»  suhjecc 
during  twenty  successive  day«,  on  whrdi  ra'ii  Tf U  iit  Pfei 
tbe  elevation  or  depression  of  the  mean  tvinperatare  ai 
direction  of  th^  fiTevailing  wiud  being  added. 

••   ,  .M»l  •■♦r  .|v     Ji    '  •;  i' 

,  Tabic  of  the  l^raducif  o/  Rain  in  the  Ganf^et  No.  1  and  4,  witi 
Changes  of  wind  arid  Tempetature,    "  •  r<- 
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}       Temp. 
I  Wind    4- 


RUTTI. 

No.  I    Nr*.-? 


KEMAUKS. 


Oct. 


EtttenMIo 
.  Nov- 


i 


94 


Var. 

]    S 
Var. 

S    E 

Var. 


V*r. 


S  W 
S  W 

3S  S  W 

4|     W 

5  S  W 

6  S  W 


N  E 

S 

S  W 
NW 
NtV 


s» 

&  .{ 

e 

4 

„_' 

^ 

A%    1 

•so 

■to 

•11 

1 

44 

*44 

Ma 

l» 

H 

it 

•13 

H 

S 

'11 

fl 

6 

-14 

4 

6 

tt 

S 

.. 

^ 

s 

9 

*35 

31 

"5I> 

3 

6 

7 

)6 

•t<i 

29 

•34     ' 

3 

19 

Jl 

3 

1 

J 

•n 

'2'2 

8>«ain 

373'm 

Misty  r»in  obout  tnitl-dty  ;  littk  wi 
▼ciniig  fruao  S.  VV-  to  E. 

Showers  f liieliy  by  nifWU 

Raid  by  ni;;ht  •' 

Clear tt  m.  wilhdew;  nimhi\  vaneS. 
.    p.  m    *   heavy  *hOH>er  f  o  S  ; 

verrcd  by  S   toN.  W.  j    ihco 

cl«u*i  and  rdiu. 

llirtM'  cum*uts  in  ibe&ir— see  Joai 
Uaio  by  vt%hU 


Much  cloud  wUk  a  fre^h  brcr^zc. 
riiMidy;  miicU  iria4)  siorniy  niffht. 
Rutu  L>y  nii^ht. 

Stbniby  &:  m*. ;  wet  p.  m. 

SbuweiS  day  ;  airoMrafua  cvv-nrnj  j 

iiipbr  V  .    • 

Raip  Uyjii^bl- 
Cloudy  ',  drizxliiig. 


Windy  oi^rht ;  nimbus  at  sunift. 
Wtudy  uifht. 


.The  apper  ^ugfft  No*  !«  i«i4H&«<l  on  t)it;']^»..Whit»f|g1t*t»f 
«  glim  turret,  or  observatury,  oB  Ibfe  hciuae  to}>jiih»ttii)^«  riin 
frtnatl  *me  aod  m  couductiug  fck!  li  f^w  fee*  to  the  S*  uiid 
8*  £.,  ^^  no  otber  comtuaudii^g  object  oear  ic  The  whole 
of  tile  iiiii9«iaU  pf  nuii  given  in  tlie  tublihi  in  tb»j4thtrtt^um 
durin*:  1^07,  1808,  and  part  of  1 8O9,  were  oUWmed  nyith 
4}|t!^  g'«*»g«-  Tb^  ^auge  N(>.  '2,  tlie  prod  acts  ^f  which  I 
DOW  prefer  to  ^trgifteV,  is  placed  on. a  grans  ph>t,itbout  70 
]  f p  •  '  "T  the  wrest  front  of  the  hpwap*  Their  di6ilfenc€  ia 
1..  ^  aboot  43  feet,  ,  r^t    • 

It  ii^(>«:ar«t  from  the  total  reMiU  af  the»«  f^servdtiotis 
^^^t  about  cue,' fourth  of  the  ruin  wUkh  iemu.t^vfuty  dayt 
^Kis  formed  within  50  feet  of  the  Earth't  siirlitce. 
^HnJq  attteodiog  to  the  m!innc>r  in  wliich  the?  rmot  feU»  t^ie 
^VioBe  uf  the  frequent  ditference  in  the  products  ^  |K« 
'  giiuget,  «r&8,  at  timi^,  obviouit.  When  tht^y  were  alike,  the 
ttbnndance  'and  active  uppearance  of  |he  clouds  in  t1>e 
Ktghcr  atmosphere,  together  with  the  tran^pkarei»cy  of  th« 
[  loweri  indicaied  that  the  whute  supply  might  very  well  be 
)  derived  from  above.  On  the  contrary,  in  several  cases  of 
i      eiceftt  in  No*  2»'the  lower  air  wa«  very  turbid^  show^ioj^  that 

Iihe  decomposition  of  vapour  was  t^oing'  on  quite  down  to 
the  surface  of  the  Earth;  or,  in  other  words,  that  the  rain* 
ing  cloadd,  though  not  distingnifihabk  as  aggregates  to  us^ 
i»ho  were  enveloped  in  them,  actually  swept,  or  rested  upon 
that  surface. 

On  the  first  day,  when  the  producti  were  -$••&,  the  meau 
tiitDperature  was  lowered  5%  probably  by  the  cBect  of  the 
gentle  easterly  current,  which  decomposf^d  the  vapoue 
near  iljc  fturfnce.  On  the  28th  of  the  1*^nth  month,  when 
ttie  lei^ultg  were  large  and  equal,  ai  southerly  current  ap* 
pftkreti  to  prevail  in  the  region  of  tin?  clouds,  with,  probablyv 
B  N<  W.  wind  above  it ;  by  which  ^the  vapour  coming  from 
the  fotith  waa  decomposed.  This  was  accomptiahed  at  a 
dibtance  froai  the  Earth,  and  the  mean  temperature  was 
lowered  l^  The^e  two  cases  may  elucidute  the  phenom^ 
uou  without  a  lon»;  train  of  reasoning.  c4. 

If  .^  \  tliut  a  portiou  of  the  atmosphere,  contiguotis 

to  th'  sulfate*  may  be  so  cooled  by  a  superior  por* 

pn  cDoviog  m  a  different  directioDjL  or  with  different  v^lot 

city' 
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An'HtfOlk  TO  rttt  MUTCOIIO  LOGIC  At   lOtTRHAi, 


on  fttm  itrd    ' 


1 


pity  io  the  *iM file, '««  to  b«*cofnc  fifled  with  a  fine  Diist,  which 
ifi  ulHniately'  resolved  into  cloudi  sad  rain,  we  thall  per* 
ceiire,  that  a  ^t  of  rain  ^nget,  placed  «t  Tarious  heights 
within  tills  portion,  oti^ht  lo  cottect  teas  and  tefi»  min,  as  we 
ttcetid;  «ini?e  each  Btnitum  Ht^posits  its  own  redundant  wa* 
t^f,  and  transmit!;  that  of  the  higher  ones. 
<  But  if  the  *iOurce  i>?  tlie  nii«  be  in  a  middle  ctirrent,  the 
lower  part  of  which  is  nbove  all  the  gau gel,  they  ought  ell  lo 
s^ord  Uk<f  quantities;  titi1cs<t,  indeed,  the  lower  eir  be  «6 
dry.  at  the  same  time,  aft  somewhat  to  lessen  th*  bulk  of 
each  drop  hf  evnpbration;  in  which  case,  (as  n  said  to  have 
Kuppened  in' some  inatunces«)  the  productsi  will  be  found 
larger  »s  we  aflcend^ 

But  there  is  another  «o«rce  of  disrordtnt  reMiIti,  which 
teema  not  to  have  bet^u  enough  atti.*nded  to.  It  exists  ta 
the  deflection  of  the  rain  by  accidental  currenta.  On  th# 
55th  of  the  ninth  roontli,  finding  in  the  ^yg^*  No,  ^,  0-46  of 
•n  inch,  while  No.  1  had  only  0*12  of  an  incfi,  I  inspected 
that  the  wind,  whicKc^me  in  squalls  from  theW.,  had  aalmre 
in  producing  the  difference.  I  took,  therefore,  two  other 
ja^ui^es.  No.  3  and  No.  4,  and  on  the  27th,  placed  No,  3  iti 
the  {gutter,  npar  and  on  a  level  wilh  the  W.  parapet  of  the 
house,  and  No.  4  about  20  feet  in  a  line  to  leeward,  at  the 
rame  height*  but  sheltered  belwten  the  roofs*  It  was  then 
beginning  to  rain  in  moderately  targe  dropi^;  wind  fresh  at 
S.  W,  Aflei'  two  hour^aiu!  a  half,  I  found  in  No,  3  0*08, 
and  in  No,  4  0*1 1  of  an  inch;  No.  I,  on  the  ground, baring 
also  0'  1 1  of  an  inch.  I  removed  No,  4  about  40  feet  to  lee- 
ward, near  the  E.  p«rapet,  and  got  in  an  hour  and  a  quarter 
ftom  No.  I  0  08»  No*  2  01S,  No.  3  0*12,  No.  4  0'14  of 
an  inch.  The  rain  continoeft  six  hours,  with  a  steady  wind, 
•od  was  at  timts  hea^y  :  near  twice  ns  much  fell  on  the 
gromid  ^Auge  «s  on  that  at  the  turret;  and  the  reaults  of 
the  other  ^u^es  proved,  that  some  part  of  the  difference 
must  be  attribuied  to  the  wind.  It  appeurs,  that  the  stream 
of  air,  obstructed  by  the  W,  front  of  the  house  (which 
has  a  contij^uouB  building  fronting  S.)»  and  risiuj^  in  a  curve, 
oirrted  with  tt  a  part  of  the  rain  over  the  windward  guage, 
to  let  It  fall  on  the  h^eward ;  for  the  latlt- r  had  more  than  its 
due  proportion,  the  former  less. 

Thus 


OK  TXE  AL&ALIH&  MATTER  IN  SEKUM  kc^ 

Thnn  rOM  ma^  he  dr^ed  as  weil  99  mQW^  ^nd  it  ^U  bf 
trrj'  difficult  to  trffix  a  ^augetonny  part  of  a  I  uilding, 
»o  ihutitB  prociucts  sthttll  not  b«  effected  by  partial  cutreqis^ 
f'  iii(  or   ovt-rtimri^iog   them  ;  and   aUowance  must 

iL,_ ^  b*;  mudL*  in  tise  results  of  the  f^egoing  table  iqr 

tbis  MHjreeof  errour. 

On  the  whole,  as  the  proper  subject  of  calculation  and 

comp«rt9on  is  the  min  00  the  surface  of  the  groundj  Mil  U 

the  proper  ordtoary  Bituiiliou  for  the  grauge;  and  it  should 

he  as  reiDOte  n«  possible  from  all  objects  that  might  give 

ri»«  to«ddiefc  in  the  stream  tlowing  over  it.     As  a  further 

defence,  both  from  these  and  from  sudden  fro&ts,  the  bottle, 

into  which  the  rain  enUn  frotn  the  funueU  should  be  pUced 

itt  a  box»  aunk  in  the  ground  ;  above  which  there  should  be 

m  cavity  iufliciently   large   to  admit    the  funnel^  with  iti 

juouth  level  with  the  ground,  and  a.  free  space  of  a  fe«r 

kches  round  it,  the  whole  beiog  laid  with  turf»  both  to  keep 

neat  and   to  break  the  spray  m  heavy  showers.     On  a 

future  occtuiiot)  I  purpose  to  give  a  4ei>cription  of  the  tuatru- 

iient  I  oow  use  as  a  ruin-gauge,  and  to  explain   the  prio* 

;ipli:i  of  tU  coii&truction. 

JfLfventh  Jhnih  27»  1611. 
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R4j^  to  Mome  Obserrations  and  ConcluiiofU  in  a  Paprr 
just  pnhhihcd  in  the  2d  tWuwe  0/  the  Medko^Chirurgical 
TnoMMcCiOfii  **  Oa  the  I^alure  of  the  Alkaline  Matter 
eomtamcd  in  tatioux  Dropsical  Fiuids,  and  in  the  Serum 
^ftU  Bloods* :  By  George  Pearson,  M.  D.  F.  U.  S*, 


sm, 


To  W,  NICHOLSON,  Esq. 


WAS  favoured  a  few  weeks  ago,  by  Dr,  Marcet.  the  „      ,      , , 
....     *  J  ,     .    , ,  ,  «       *^*c»  found  \^ 

_  lior,  with  the  above  named  paper.  Id  jt  I  have  the  saiisfac-  the  amhor 

ieo  to  tind  many  of  the  facta  coofirmed*  and  none  contra-  confirroei^ 

IfttL-XXXI.-^FEi.  1812.  L  dieted. 


dieted,  which  1  have  published  in  the  Philoaophical  Trans* 

actions  for  1809  mnd  1ft  10* on  «i>ectoriited  iiialter  and  puru- 

«scept  with      lent  Biiut^t  except  wilh  re^rd    to   the  utkuliac  inipregna- 

^^PJf  •'**•  tioflft.     My  experiments  informttl   niP,  that  expectorated 

inattertt,&[id  piu,  contain  potash  tieutralized  by  an  anim 

substance,   or  by  an  acid  di^structtblt:  by  fire.     I  likewi 

Neutralizetl       found,  lis  I  prosecuted  my  inquiries,  that  there  is  the 

irTwiouTant.  ^^"*^  of  alkaline  imprecation  in  the   blood,  m  the  dro 

int}  fliAdi,       fluids,  in   the  fluid  effused  by  %'esicatiiig  with  cnntharide 

in  the  fluid  secreted  from  the  no^e  owiug  to  a  catarrh,  and 

even  in  the  urine.     And  as  [  did  not  find  the  soda  alkali  in 

similar  i^tate,  1  concluded,  fhathitheito  thi&  alkali  had,  pri 

bably,  been    mistaken   for   the  potath^     In  the  ingenio 

paper  however,  which  has  orrasioned  this  reply,  it  is  assertedi 

Tbis  ny  tol»e  that  the  alkali  in  combination  A^ith  the  animal  matter  is  t 

<^^*f  soda  ;  bnt  it  is  inferred,   that  polahh  is  uho  present,  not  : 

the  state  I  discovered,  but  united  to  muriatic  acid. 

It  would   not  be  treating  the  pubHc  justly,  if  I  did  n 
fay^  that  the  paper  before  me  ca«) tains  an  inqtiiry  conducti 
conjointly  by  the  writer,  Dr.  Marcet,   and  Dr.  Wonas>tou 
^^L  as  Dr«  Marcet  represents^  1  altotf,  very  fairly,  to  etihaii< 

^^^^  the  credit  of  hi*  statement.     Considering  the  power  of  th 

^^^^V  allied  opponents,   the  oddi  are  fearful*     Bnt  confiding  io 

^^^^Bp  the  assurance  of  Lord  Bacon,  that  induction  by  experimeul 

^^^^K  equalizes  the    mental  faculties  among  diiferent  menf,   1 

^^^^B'  ihall,  with  this  palladium,  obey  the  summons  to  the  0t^ma^^ 

^^^^K  at  the  worst  issue,  with  such  adversaries  it  would  be  glorioui 

^^^^H  to  fail  ID  the  struggle  : 

^^^^^H                                              •■«•••••  A^mus,  pr6  Jupitrr  !.. .. 
^^^^^  -  causam  ;  et  mecum  confertur  Uljrues* 

I  who  flMrelf         To  enable  the  chemical  public  to  judge  rightly  of  the 

gtfc  ttietr  ova  diffetent  conclusions  above  declared  concerning  the  kinds 

and  stales  of  the  atlkalis  existing  in  the  animal   fluids,  Uit 

evidence  &f  the  opposing  parties  must  be  heard.     The  ad« 

ttnt  i-arty  however  have  not  attempted  to  invalidate  my 


r 


by  Dr.  Marcet 
and  Dr.  Wol- 

last  on  ^ 


I 


•  Scs  Jsurwil,  ToK  XXV,  p,  S16,  £60;  and  vol.  XXX,  p.  17,  H 
f  NdslTA  vcro  inf  eniendi  Scicotiss  ea  «tt  retis,  at  nun  multum  in 
nlnruni  scuxuiai  et  robod  rdinquaiur,  ted  que  infcnin  ct  intcUeci 
|a.e  ei«iq«  ♦♦.^-Bacoft'i  Novum  Or^smam,  «ect.  I  Xl« 
•     '    *  evidcDct 
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by  sbowinf^v  tlmt  the  conclusions  are  unjuitifiablc,  > 
bate  merely  eichibited  their  own  expenmeiit^  and  coo- 
Thii  mode  of  procedure,  I  apprehend,  i»  not  ac- 
ta the  laws  of  confroYeriiy  ;  And  it  compels  me  to 
m  ftatement  of,  at  least,  some  of  the  most  decisive  ex« 
fdtt  for  my  co»clasion9>  previously  to  the  examluatioii 
the  contravening  evidence. 

1«     961  grains  of  exsiccated  sptttum  00  tneineratioo  and  Cxpcrlmeot* 
noQ  affiirded  45  fifraini  of  aaline  *»»b«tunoes,  consisting  of  *f  **'**''  ***** 
of  cubical  crystals  of  muriate  uf  sotla,  and  the  taj».  l. 
ftpicula  and  nocrystaUized  6alt,  atnounting  to   10 
itns.     These  10  grains  were  separated  for  distinct  exami- 
They  mum  rested  the  properties  of  alkaline  matter. 
•dding  liquid  tartaric  acid  to  this  alkaline  matter,  also 
ied,    an    effervescence   en?ued»  ^ith   a  precipitate  of 
Ipertartrate  of  potash  only^ — **  certainly  yielding  no  soda* 
[iarfrate  ^ pol ajA*'«-with  nitro-muriate  of  plutina  a  grain  or 
ftwo  of  this  aaVme  matter  produced  a   reddt»h  precipitate 
Now  if  Oiurtate  of  potash   and  carbonate  or  tubcarbonaiQ 
soda  Itid  exi&ted,  the  result  must  have  been  soda-Urtrate 
polaili  and  muriate  of  soda ;  or  tartrate  of  potash  and 
riateof  »oda*     This  latter  result  ia  not  so  probable  as  the 
•mer  on  account  of  the  very  large  proportion  of  alkali  tQ 
ly  ather  possible  sal L  The  quantities  tod  were  obvionsly  suf* 
for  producing  cumpauod  saUs  determinable  by  the 
«iMMiisted  with  glasses. 
^     By  digesting  -SSiKI  graioi  af  desiccated  sputum  tn  4  %xf.  t» 
pints  of  alcohol  of  spirit  of  wine,  the  clear  tincture  decanted 
from  off  the  undissolved  matter  afforded  on  distillation  140 
gmins  of  restnlike  auhstance,  which  mamfe^ted  do  alkaline 
|jropvrttes,  but  it  indicated  slightly  acidity. 

A  portioa  of  this  reainlike  substancci  being  mixed  with 
liouid  tartaric  acid,  was  subjected  to  distil lal'ion,  but  net* 
iher  muriatic  oor  any  other  acid  was  disengaged*  This  I 
pMOceive  allows,  that  no  muriate  of  potash  existed. 

grains  ^f  this  matter  were  acted  upon  by  succeniva 
lous  of  nitric  acid  ;  and,  on  boiling  to  dryneaa  and  igni* 
uoo,  the  deflagration  which  took  place  produced  a^cbarcfial- 
fike  maaa,  containing  potaah.  Hence  this  alk^i  had  beeo 
aoitcd  to  sgmething  destractible  by  fire* 

L  3  A«cordia| 


1<l 


.^xp.  3. 
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0|l  TBS  ALSAUNK   M4TTft&  IN   fKftUM   kc* 


According  tf^  computAtion  the  140  graiot  of  retinlike 
matter  cooutuvd  )8  graint  of  pota^^h  united  to  inaiter  elf 
fitractible  by  fire,  and  18  graiu*  of  muriate  of  soJu^  with  aa 
inaf>precuible  quantity  of  ammonia  and  phosphoric  actd, 
beftide  the  aniroal  matUr.  , ... 

The  matter  undiisolv«d  by  alcohol  iu  thi$  proc«tt  , 
affbrdeil  by  iocin^ratton  and  fusion  a  ma^^  coi)b)»ting  of  33 
l^raiiie  of  muriate  of  toda»  with  a  very  nm&M  proportion  .of 
potafth,  mliufd  with  23  grains  of  phosphate  of  liroet  traoei 
of  rtia^(i€sia,  iron,  and  a  sulphate,  also  a  minute  portion  of 
utterly  indissoluble  vitrified  matter.  If  potu^h  had  existed 
in  union  with  muriaiic  aeid»  it  must  have  appeafvd  in  li^t  , 
fui«d  nia6S  left  undistolved  after  digestion  in  alcohol;  but 
potash  did  appear  in  a  naked  state  after  ignition  and  fu&ioo 
of  the  matter  dissolved  io  alcohol.  ,^,f 

5.  By  difjt'siing  4000  ^raiois  of  sputiira  in  two  pinla  of.« 
re<;ti(ied  spirit  of  wine,  the  same  results  were  obtained,  ev^k 
ceptiag  that  the  re!»iu)ike  matter  contained  a  much  l%i^^f 
proportion  of  muriate  of  soda  and  animul  matter,  ^ 

4* .  Tweoty  ouucesi  of  ropy  sputum^  by  digestion  in  tefl,, 
pint$of  distilled  acetic  acid,  e^ordi  J,  on  evaporaUoq  of  Uj« 
clear  liquid  separated  from  the  coajrulated  matter,  aso^t 
extract.  This  extract  deliquesced  partially  on  expo&ur« 
for  a  few  daya  to  the  Air,  but  it  mauifeMted  no  properties  of 
allcA^i*  By  exsiccation^  ignition^  and  fusioD*  of  a  little  oC, 
thiiS  deliquesced  matter,  it  afforded  an  aqueous  solutlooy 
ivhich  precipitated  abuoch^ntiy  supeilartrute  of  poti&h  mi 
adding  tartaric  acid  ;  and  a  reddish  precipitate  fell  on  l^i 
addition  of  platina  F«lation^ 

The  wliule  of  this  extract,  bein|(  exsiccated,  was  digested 

in   rectified   spirit  of  wine,  affording^   a  blackish  ttnct«re»[ 

After  evaporation  to  dryness,  it  became  liquid  by  S4  hoari 

exposure  to  the  air*     It  waa  aTmont  entirely  acetate  of  pot- 

aslu     I  believe  acetate  of  soda  neither  disBotrea   in   akohol^ 

nor  deliquesces,  but,  independently  of  these  properties^  ifae 

ayiaii  united  was  proved  to  be  potaih. 

'Evtmtitaiion        1  ahall  call  no  other  evidence  from   a  ^eat  masa^  which 

jjj^*^^'*''"*^*  remains  in  my  published  papers^     If  I  »ere  to  fiollew  ihe 

against  iHis       ea^aiple  of  my  advertarieSi  1  ^iiauld  uUonot  trouble  myself 


n 


I 


I 


coriiclu^iuu. 


to  ex  a 


mine 


their  evid«uce ;  but,  as  the  que%tiaiL  caonot  be 

decided 
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decided  wtthoot  sMcH  an  exmoiinalioti^  J  beg  fwnniMioii  to 
t^erform  this  duty. 
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!•    Of  the  fluid  of  the  tph^  bifiila. 

In  the  ten  printed  piigw  of  expenments  on  tW»  ftord  By  Exp«rimeni> 
Dr.  iNfarcett  I  ran  only  perceive,  tlmt  there  is  evidpnce  for  **"  ^^finWqf 
the  exlfeteDce  of  an   alkaline  subafcrbonute ;  yet  it  is  taid,  bifidi  ' 
•*  Soda  rany  be  inferred  from  the  efferve^enc^  witii  ands." 
T!ie  alltttlinc  matter  was  treated  wUh  alcohol,  and  thds  \t 
was  sepaniled    from  the   muriute;  the  alcoholic   solution, 
being    decrtnled    and    evaporated     to    dryneis^    a    Te&iduef 
«*  supposed  to  consist  of  acetate  of  soda,^'  was  obtained, 
wliich  wei(ij!i€d  between   17  «nd  18  per  cent  of  the  ma^i. 
••  Orimuriate  of  pfathia  produced  no  precipitate.**'^!  re- 
m«rk,  1st,  That  the  (irst  re&ult  only  shows  the  presence  of  Rcmarkioa 
charcoul  acid.— 4d,  The  acetate  of  soda  is  not,  1  believ^,  '^'••* 
disaolutle  in  alcohol;  bnt  it  is  well  known,  that  acetate  of 
pota>h  i»  so;  ho\vever,  if  there  be  the  authority  of  expert-* 
lenl  for  the  ditoolubilily  of  acetate  of  soda   in  thia  meii* 
iruufii)  ftill  the  experiment  is  equivocal.     It  was  easy  for 
K-  adverse  party  to  have  decidiird  this  question  by  the  test 
rtaric  acid,  provided  there  was  tin  mtequate  qnanlily  df 
rt  for  the  triaU^ndly,  I  Temark,  that,  there  beiiig  no 
ptpitalion  with  the  platino  solution  seems  to  me  to  prove 
Irig,  |W  the  whole  quantity  of  mutter  treated  could  not 
lably  be  supposed  to  amonrit  to  more  than  a  small 
fioo  of  a  gTttin»  too  small  for  the  detection  of  potash  by 
leans  of  platina  solution,  or  even  probably  by  the  more  sen- 
de  test,  tartaric  acid,  which  wa«  not  used.    Yet  the  in^e- 
l^ous  writer  has  not  only  inserted  toda  amon^  the  impreg- 
;ttinL  Ifi*redient9  of  the  flttid  under  examination,  ]l>ut  also 
aoted  the  proportion  to  th^  (:ent^ima1  part  of  a 
•am.     1  shall,  1u  another  part   of  this  communication,  I 
^l^'I've,  dcmopstraie,  thai  tliis  analysis   doc<»   not   warrant 
iientof  the  composituin  oF  this  dropsical  fluid  givea 
jtrecise  terrai ;  for,  on  the  ground  of  cogent, ana- 
►fjy,  I  canuot  doubt  that  one  or  more  ingredients  are  pre- 
i nc^ui red  for  hy  experiment,  nor  entn^ 
\y  ifi  the  analysis  objectionahle  with  rv  ^ 
mgredieutvy  bttl  the  proportibos.  It  is  Irtse^  thattrt  a  4bl>i 

•equent  ^ 
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fequent  part  of  the  investigauoiit  tbe  <J*;fici€ncy  seems  to 
lurve  been  perceived  and  acknoivledged ;  but,  if  to^  it  fvill 
not  be  aaeasy  ta^k  to  justify  the  publication  of  perhaps  an 
inaccurate  analytical  tttatement  in  opponitioii  to  my  experi* 
loentst  which  have  not  been  rt^fated. 


•n  the  ftuid  of 


^.     Ofiht  fluid  of  hi/drocephaiuA  itiUrnus, 
A  few  grains  of  the  euline  matter  of  this  fluid  conN! 


ii 


hjdrocei>hilus  of  cubic  crystals,  mixed  with  apictilar  and  opaque  globules* 


iQteiaui. 


ItaM^^rkt  on 
th'ift 


The  assertion  is  several  times  made,  that  the  spieular  crys* 
tals  and  opaque  globules  were  carbonaie  of  soda,  and  that   h 
mott  of  the  cubes  were  njiiriate  o\'  hoda»  but  some  of  the  ^| 
SinalltT  ones  were  found  to    be  miiriure  of  potash.     T^e 
proofs  for  the  as'Strtioii  are  from  the  two  reagents  1  em* 
ployed  in  the  same  inquiry,  hamely^  tartnric  acid»  andyl^^ 
tina  solution  I  for  the  (loiasih  ;  and  "  the  carbonate  of  aoda  ^ 
was  idf'ntihed  not  only  by  tests  indic^itii'e  of  the  absence  of  ■ 
pota^ih,  but  also  by  its  forming  rhamboidal  instead  of  pris- 
YDatic  crystals  when  treated  with  nitric  acid/^     Now   1   ap-  h 
prebend  our  judges  will  detm  this  evidence  ansatisfactory^  H 
and  that  much  mo  re  decisive  proofs  will   be  reasonably  ex- 
pected.     I    beg  permission    to  ask,   whether  or  not    the 
laborious  experiments  upon  a  large  scale,  which  I  instituted 
to  exhibit  evidence  of  the  exclusive  existence  of  the  potash 
alkali,  are  to  be  disproved  by  the  rhomboidal  figure  of  the 
crystals  in  place  of  prismatic,  seen  perhaps  only  by  a  mag^ 
uifytng  glass,  and  in  the  quantity  of  a  griiin  or  two  di^pened 
©rer  a  comparatively  extensive  surface  ;  and  whether  or  Dot 
the  absence  of  potash,  indicated   by  tests  operating  up€>a 
tninute  quantities,  is  unequivocal  evideoce,  and  ought  \m\ 
counterpoise  expertments  with  quantities  affording  producti] 
of  which  no  doubt  can  be  entertained,     I  do  not  questioal 
the  accuracy,  but  I  hope  it  is  pro^jer  to  take  a  farther  ol 
jectton  against  the  competency  of  the  experiment  asserted j 
for  the  presence  of  soda,  and  absence  of  potash.  Co  the  moctl 
important  point,  which  occurred  in  the  inquiry,  the  ktod  of] 
alkali  existing  in  the  fluids,  I  do  conceive,  thatmor«  ejEpe^ 
riments,  and  particularly  detailed,  are  necessary  to  eflWt, 
the  disproof  of  what  I  liare  publtihed,  and  to  command  aa*j 
tent  that  Mdii   and  sot  potash,  is  present,    Is   it  aatii^ 

factofj 


M  been   thought  right,  however,  to  *  a  ^^^^u  me  an  hrpotki^ 

mi   or  fiior^   truly  two  hrpOth(**>(:^*   to  acroutit  for  the  poU  1 

aih    tti   tile   mpn%tmiini  cf   ntcohol:     vii.  1»    to  iniAgtn^  'j 

llmt   mamte  of  potu^h    \%  present ;    Q,  that  i(  in  dissolu* 

h^  in  ■lcoK«h     ir  fiola^h  w««  present  in  the  itiili^soiabl^  \ 

n»iil«ef  it  «as  aio*t1top<jriftnt  to  jjnve  exhibited  the  state  j 

ill  which  it  eniited*     U  whs  not  difficult  to  dftennine,  if  ] 

douhf  ed,  the  ^ateof  th«  ptitfishin  the  «^coho^  by  burtiiugf  •  ] 

the  rmidutr  left  on  evapomtion,  %hid»  would  huve  denuded 

it  jfutiitrvl  to  the  acetic  acid,  but  not  il   unitf?d  to  muriatie 

arid.      SuppOMti^,  hoarder,  it  be  judged  right,  to  receive  i 

thtrte  experiiDeul^  »s  evidence  of  tlie  fucta  asserted  by  the 

id^trracr  poftv,  1  beg^  to  claim  ths?  ri^ht  nljio  of  oppoaing^the 

coitlrai  idtnce   above  dclivi-red  tu    stating  the  re*  I 

iiiUs  fif  I  ir  ex]>eriinfiit.     From  this  repr»^entation  I  ' 

s^lmitt   to  «Kiy~jii<lgeSt  tthetb^r  m*  not   I   am  entitled  to  | 

object  to  the  enirmeTalion  of  rubcartH^iute   or  carbonate 

«f  jTodft  at  cm^  of  tlie  itnpreqnulint^  ingredients  of  serum*  ! 

ttMl  e«pcmUy  to  the  proportion  denoU'd  iii  centesiiiml  purtt 

of  a  grain,  in  a  ma<«  amoUTiting  to  7  or  8  graine,  coniist* 

tfljf  of  7  difTeTent^ubfttaticea. 

HAvin^   commtinlrtited   ini*rHy  the  infflnnntlon   of  the 

tenves  throngh  the  i^terraede  ofexperiincnt&^it  will  be  de- 

tc^tmined  by  the.  chwnivftl  world,  whether  or  cot  the  op-  J 

pfr."  '  '       Tijstnited    erroum  m    observation,  ^ 

ork^  I  am  of  opintoti,  that  the  best 

fi^iKliHl  conrtutwins  are  but   provisional;  end  of  course,  Chemitalcoa. 

■iiit  cht>iiit«ltT  hn**  not  vet  tittaiued  the  rank  of  a  ncience.  or  *^'"''"**''  **' 
H^L  ^      ',  „^  .   .  pfe*em  but 

■■|ea^«  mm  ik'nMMi^itruttve  tcietice.     I nie opinion  seema ju^t  proTuUuual. 

frov  '.  w  of  the  vary  iH}^  states  ofchemibtry  for 

thf  1  .     ..;-_,       i.   Maiiyof  the  theories  of  the  illusirioui 

S|KhI;«^«V^,  for  half  a  renin  r}*,  admitted  as  demons! rat: o.ik  of 

theair^ii         ~      *  on.    T^iat  these  doctfiu en  were  err oae^ 

oaawm'5<  r  suceeeding  discovery  of  the  n;^'eti(.y  of 

otr|^en«  etpecialty  manifested    by   the  evn--T6-be-l*ii#enud  j 

Ltrdist^r;  atrd  the  ]»neuaiatic  dortrine»  in   mritt  pnCut,  Un 

*  §eunt%  cuim  per  *r  re*  iufirraa  'St,  et  ftbt-mnn  ;  ticijUf*  urj(aiin  ai| 
i.iiipt^t:«iid>js  tcnuitt  ant  acaendo^  niultuiii  ra!nrl,  icd  oniiMii  vr:  or 
liitfrpiTtatio  MiTtirte  rfrnfteittir  per  inftanlta*,  rt  «Kf>rriifictiCa  Idiukca 
rt  ipfMnlta ;  ain  •en*tii  4cy>tpariw»i^o  lamtttui^  <:xpctMkc|iivitM  «ti-  iii»i 
t«fi«|  n  t{i«a  juilKHTt  «>BaL'on's  Noruui  Orfuuuiii. 

kt<;1y 
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dtcsustrr* 


btrly  Wen  render^  doubtfuU  if  not  exploded,  by  xkk€ 
wotidrous  acHiercinents  of  profe&ftor  Davy«  Considciing 
th»  progresfire  statCt  I  ofTer  the  conc1u»ioQs»  that  poUwIi, 
and  Dot  soda,  in  the  alkali  existing  united  to  animal  mat 
ID  the  animal  fluids  I  examined,  merely  as  provisional.  T 
potash  does  ako  exist  iti  them  united  to  muriatic  acid 
Qot  ioconsistent  with  my  experiments  ;  but  the  experimeota 
of  my  learned  friends  do  not  appear  to  authorise  such  an 
inference.  The  discovery  however  will  be  partly  due  to 
them*  if  hereufler  the  fact  be  substantiated. 

I  cannot  close  ihiH  communicatioii,  until  1  tihall  hare  will     | 
a  few  words  concerning  the  high   encomiums  on   what   ia 
called  microscopic  chemistry t^ccoraimmed  by  the  bitter  pbiUp* 
pic  at^insl  the  **  dismal,  large,  subterraneous  bboratory?S^| 
Chemistry   must  no«r,  we  are  told,  be  transferred   "  to  ih^^ 
comfortable  fireside  of  the  drawing  rooui"-i— from  Vqkan*a 
foul  stithy  to  4Dy  lady*s  chamber.    This  tlegant  change  U  to 
give  *•  new  impulses"  to  the  advancement  of  the  scieDC«^ 
and  new  ichooU  are  to  arise  under  new  auspicea.    M 
happy  shall  1  be  to  find  these  eutopiau  prospects  reali 
Jt  seems  however  more  than  probable,   that  the  succ 
i«iputs«£  already  given   by  the  chemical  schools  of  my  v 
laarned  and  approved  good  masters,  Cullen,  BIack»  ai 
Fordyce,  will  retain  the  principal  cultivators  in  the  paths 
opened.     And  with  regard  to  the  scene  for  operations*  tMH 
privile^^e  of  t«tte  will  be  asserted ;  for  that  is  indeed  nJP^ 
disputable  either  in  chemistry^  or  elsewbere^-Becher^s  iasU 
was  opposite  to  that  of  the  ingenious  new  advocates,  **  ne^ 
quicquam   pr«e  carbonibus,  venenis^  fuligine,  follibus,  et 
furnis  valere   potest"— PAyj.  Subier,  Prte/,      The  Lord 
High   Chancellor  of  England   not  long  ago  declared  ift 
court,  that  he  would  not  pay  *•  sixpence*'  for  the  rapturous 
notes  of  Mara,  or  Catalani. — This  also  was  a   matter  of 
taste,  and  no  one  disputed  it ;  it  was  only  observed  by  a  large 
majority,  that  his  Lordship  had  ■*  no  music  in  hitsoul^aod 
WU&  not  charmed  by  concord  of  sweet  sounds"*-4io  more.  The 
value  of  a  tree  is  best  known  by  its  fruits ;  and  accordiogly, 
to  iuform  the  judgment  of  the  public  by  practical  exam- 
pVes,  and  as  some  return  for  the  notice  with  which  my  {»» 
ptrs  have  been  hooouredi  I  thall,  with  your  perroi 


MADiiEB  oy  sepxaioB  QUAurr* 


US 


fbr  four  next  number  ■  few  remnrkt  on  the  publicatioQ 
in  geoemlf  wbtch  ha^  produced  tins  coainiunication;  io 
whtcb*  whatever  dififertni^  o|jiDiotii  may  subbial,  I  tissuredlj 
Ciott  mdmin  the  ingenuity,  and  respect  the  knowledge  of 
mt  IkOttOMimble  adtagoDists. 

G.  P* 
C^vrge  Slreet^  Hancttr  S*iuartg 
Jammaty  li,  1819. 


Oa  the  Culinre  and  iuptrior  Colouring  QuQlidts  of  Madder 
reiiM  t^  Mr*  \^"illiam  Salisbury,  of  the  Botanic  Gar* 
dens  at  S/ooie  Street  and  Bromplont  Jrom  Seedt  presented 
to  tht  Societj^  of  Arft,  Sfc,  bifJ,  Spencce Smith,  L,L»D,t 
who  procured  them  from  Smt/rna*- 

SIR. 

j|  Herewith  %9fid  you  two  Mmples  of  extract  of  madder,  Middcr  leeds 
Mie  of  which,  niirkrd  A,  U  produced  from  the  root  of  the  fromSmjnia 
Say  roa  kind,  a  plant  which  ]  have  oot  heard  of  being  before 
introduced  ioto  thk  ktngdoQi«  the  feeds  of  which  I  received 
fmm  yoo,  and  wVich  you  iuforined  me  had  been  procaredat 
die  WM|«gtt  of  the  Society  of  Arts  &c.  from  Smyrna,  by 
|.  SpCQcer  Smith,  E»q.     I  towed  the  seedt  in  my  Botanic 
Oardcn,  at  Cadofi;an  place,  id  April  1808,  in  a  toil  rather 
inctiDin^  to  clay;  and  1  have  the  satisfaction  to  find,  from 
tfo  €«pefiaient,  that  tht?rc  it  eirery  appearance  of  iti  being 
CuUifvtcd  with  contldefable  tuccess ;  for,  if  1  might  venture 
Co  stale  a  calculation  made  of  the  crop  from  the  ■mall  qaan* 
£ty  growo,  the  produce  would  be  upwards  of  fifteen  hun*  Their pi^ 
died  weight  of  the  fresh  ro#t  per  acre- 
THc  above  ej^imate  is  made  on  tli^  tupposition,  that  the  The  »Md« 
were  town  in  drillt  at  one  foot  dittaot  from  each  other,  f^f^  ^ 
appears  to  me  to  be  the  be«t  mode  for  itt  cultivation,  foot  distract. 
tlius  ptrticoUr,  at  I  conceive  I  shall   be  doiag  my 


I 


•  TrMa  «f  the  Soeirtr  of  Arti,  Yol.  XXVII,  p.  ]04.     Samplea  «r 
ikt  tacrf  fiBeatT»i  Irvm  Mr.  J.  S.  Smith  mr«  preferred  in  the  loci«ty't 
h  ah^  l^cotawcd  li^aon  relbrred  t«  hj  Mr.  Salbbory* 

country 
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Siperimity 
«>f  the  colour- 
fof  matter. 


Graur>d  In  Mr, 

^arrlen  appro- 
l»rut?d  to  ex- 
jp«riueat«. 


but 

i 


SiadjT  of  bo» 
tany  advto* 


eoantry  a  lenricf,  it'  it  will  iodoce  any  person  t^  attempt 
the  culture  t>i  tbis  madder  en  a  larger  fecule.  1  beg  Itave  to 
obaerire,  that  the  fir&t  atteitttoo  which  I  paid  to  this  valtiable 
vegetable,  after  1  had  raised  it  from  the  seed,  wu»  to  asceiv 
ima  fatTfefHctorily  whether  the  superior  quality  of  iti  co» 
louring  matter  depeoded  on  the  plant  itself,  or  if  it  waft 
merely  owing  to  climate,,  ot  other  local  substances  ;  w}if<!h 
often  occasion  a  grPHt  diflferfuce  in  the  q^iality  and  value 
of  many  other  produclioUB.of  a  EimiUr  tiature.  To  pcove 
thi*  I  had  extracts  made  in  the  s^aine  oianiter  with  the  pre- 
pared Dutch  madder  of  our  shops,  which  did  not  bear  any 
comparison  in  jjoint  of  colour  with  that  of  mine;  but 
fearing^  that  the  Putch  madder  might  be  dantiaged  by  t 
mUtur^  of  some  extraneous  aubstauce^  1  made  a  sinii 
estlraet  from  the  fresh  root*  of  the  common  rubiatiDcvori 
which  bad  for  some  years  past  been  orrowing  in  my  gard 
at  Brotnpton,  and  the  extract  marked  li  is  tlie  result,  and 
h  much  inferior  in  colour  to  that  from  the  Smyrna  6eedt 
though  the  extracts  were  both  obtained  in  the  same  way,  vib 
by  boiling  the  roots  ajid  naakipg  a  precipitate  from  them  bjF 
alum  and  vegetable  alkuru  ^ 

I  flatter  myself  1  have  here  beeo  instrumental  in  the  LtH 
troduction  of  u  plautt  producing  a  very  valuable  dye^  uucf 
hope  we  may  not  be  long  under  the  necesaity  of  depend! 
upon  a  foreign  market.  If  any  gentleman  would'wisti. 
make  experiments  relative  to  it»  growth,  or  if  any  veods 
a  fiimilar  nature  should  conoke  iuto  the  Society^s  pos^easi 
I  shull  be  hap|)y  to  make  experiments  wvlh  them*  ba,vi^ 
appropriated  a  piece  of  ground  in  my  new  botanic  gar 
sojely  for  such  purpo&ea*  I  must  confess^  that  I  have 
pleasure  io  the  above  commuuicationj  as  it  will  prove*  t 
faenefits  occur  from  botanical  institutions;  ai^d  that 
opinion  formt»i  by  some  personfi,  that  the  study  of  botany 
a  jiry  nomenclature,  h  founded  in  errour;  for  certain 
much  good  will  arise  frono  botanical  iijvesti^^tlons  to  mei 
cifle>  tb«  J^rtsj  and  manufactures. 

1  am,  with  great  re«pect.  Sir, 

Your  obedieot  and  bumble  servant^  « 
WILLIAM  SALISBUiey? 


DEAn 


IIIDDEE  OF  iDI*X)itaS  QViVTT. 
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Io«iis«ci?r  toy<»ur  farther  bqi^ries  respecting  tlienaadder  Nfin^ireiiieat 
IM-ocurvd  from  the  Smyrna  seH,  I  beg  l«vc  to  observe^  ***^ '^^  •*^* 
that,  wUh  regard  to  the  oaanagetnent  of  the  teed,  I  fouDd  it 
to  sDcceed  irxtremely  well  io  drills  in  the  oj>cn  ground,  I 
alio  triifd  some  in  a  hot-bed*  which  alto  succeeded  perfectlj 
well ;  but  the  old  feed»  i^iue  of  which  1  bud  from  you  thjg 
•pnogy  wUi  noit  grow*  I  consider  it  to  be  a  variety  of  the 
cominoii  rubta  tinctoruni,  bat  of  a  more  robust  f^rowth^  and 
tnperior  in  colouring  matter*  These  plants  thrive  exceed* 
tB|gly  iu  my  new  botanic  garden  in  Sloane  street,  and  I 
flatter  inyfieir»  that  I  have  been  instrumental  in  introducing 
ao  article,  whlcb  giire»  to, cotton  the  most  beaatiful  and  per« 
maQeot  red  colour  m  existence. 

Many  forroer  attempts  to  cultivate  madder  in  England  Use  of  the  root 
have  failed,  I  understand,  on  account  of  the  calico-priotere  >«  caIico 
formerly  requmng  it  in  a  powdery   state ;    but   since  the  **'"^'****' 
establifthmcAt  in  lliis  kingdom  of  the  Adrianople  or  Turkey 
red  dye  upon  cotton,  some  thousand  tuns  in  weight  of  mad- 
der roots  from  the  Levant  are  nntinally  useil  in  Great  Britain 
for  dyeing  tliat  colour,  for  which  use  this  kind  of  madder 
ito  ^e  freih  root  will  be  found  superior. 

I  am  informed,  that,  by  the  application  of  the  Society  of  i^^^jj^  ^^^g^, 
Art»,  &c.,  to  Government,  madder  roots  grown  in  Englaml  lithe  free* 
are  exempted  from  tithea, 

I  liave  every  reason  to  believe,  that  for  use  in  pointing  Their  use  for 
much  finer  cotour^i  than  the  present  may  be  obtained  from  P>g«ient** 
the  root  of  this  plant  by  vpirltuous  or  acetoas  extracts;  but 
1  forbear  at  present  further  esperiments,  iu  ord«r  to  increase 
as  much  oa  possible  my  remaining  i»tock  of  plants;  and  thi§oi,i  ^^^^  ^m 
appears  necessary,  as  1  lind  the  seed  I  had  left  will  not  ve^noi  veg«t*ie, 
getale  this  spring,  and  I  apprehend,  that  such  seed  as  may 
now  reroaTM  in  the  Society's  poisessioo  will  be  uieless. 

I  than  therefore  proceed  to  increase  my  present  stock  of 
the  plaatafraw  oAsets  and  cuttings  of  the  roots*  If  the  above 
areofiM  i«  laand  deierviog  of  the  society *s  attenti<^a,  it  is 
macb  at  their  serrice,  and  they  aliali  be  wekoma  to  soioe  of 
tb«  r0ets  when  1  have  farther  propwgated  them.  They  bloa*  The  plants 
iomad  abundaotly,  but  did  uot  produce  iced,  a  circumstance  Wowomed^km 

which  *^"^'*^ 


tSB  MnAirn9  or  btilitc. 

which  I  obserred  also  in  the  commoii  kindgrowiBgoear.,. 
J  have  therefore  endeti\*oured  to  increase  it  by  other  txteaoiy 
iwhich  may  be  done  to  any  extent,  but  being  iiow  parti 
Iftfly  en^dged>  the  metmn   I  employ  must  be  a  &ub]ec1 
ibiure  CO mmuui cation* 

I  aai»  with  great  respect, 
De*r  Sir, 
Yours  very  truly. 

WILLIAM  SALISBURY. 
Botanic  Garden,  Brompton, 

No9, 1(3,  leog. 


JUnlyttf  of 


Note  on  the  Analt/sit  of  HtfoHtc 


by  Mr.  Bdcbolz 


JljLaVING  experienced  a  loss  of  8  per  cent  in 
lysis  of  the  hyalite,  published  In  Geblen'i*  Journal  for  1606» 
ToL  I,  p.  209»  and  not  knowing  to  what  to  ascribe  it,  I  waa 
much  pleased  at  receiviug  in  the  autuoan  of  ISO?  a  tal&« 
cient  quantity,  to  verify  my  former  expenments.  SuBped* 
iog  that  tbi5  losti  was  owing  to  water,  I  pat  75  grs  of  byaVtte« 
broken  into  vmatl  pieces,  in  a  Hessian  crucible^  and  kei 
them  at  a  white  heat  for  half  an  hotin  The  fragments 
came  muddy  and  friable,  and  had  lost  4*75  grs«  A«  I  hai 
every  reason  to  believe,  that  ihiB  loss  is  owing  entirely 
water,  it  follows,  that  100  parts  of  hyalite  give 

Silex  ...•••••^ 92. 

Water    ♦ 6*3 

Some  flocks  of  alamine  and  loss  •  •       1*6 


too. 

Rvdntes  of         Hyalite  tben  approaches  to  the  noble  opal,  which  coo» 

lUiSi  tains  0' I  of  water,  according  to  Klaproth  ;  and  still  nearer 

to  the  common  opal»   which  coillains  0*05«     According  to 

the  same  chemistt  all  these  stones  mu»t  be  true  hydrates  of 

^pecHk  t«-     *>^ex.     The  specific  gravity  of  this  stone,   taken  by  Mfi 

»i«f*  Kopp,  is  8'I5  [most  probably  a  misprint  for  2*15»  C] 

a  Aim'daCKim.  vol  LXXHI,  p.  as«. 
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SCIENTIFIC  NEWS. 


Wrrnerian  Societtf, 

xVt  the  meeting  of  thi»  Society  on  the  30tli  of  NoTember,  Tnpwm 

prof*  Jftraeson  read  a  pap*r  on  granite.     Three  principal  fan»*<* 

grmuite  formitions,    and    two   of  Menite^    were  described. 

Two  of  the  granite  formations  are  pninitive:  the   Ibird^ 

tTAOsitioD :    and  of  the  ttieoites,  one  is  primitive,  and  the 

other  transition.     He   described  particularly  the   appear»fr 

ADcet^  that  present  themselves  at  the  junctions  and  alterna* 

tioos  of'  the   granite  and  sienite  with   gneif^s  and  kiUaSf 

(which  lout  it  probably  a  newer  gneiss),  and  the  relations  of 

tbe»e  rocks  tu  mica-alate,  clay-slate,  gray-wacke^  and  gray* 

wiKke-sUte,    The  descriptions  were  illustrated  by  nume- 

rout  tections  and  specimens  from  Galloway»  island  of  Arran* 

and  other  pmrti  of  Scotland* — The  professor  likewise  read 

ao  account  of  the  oaturmi  history  of  a  new  genus  of  conca-  ?**l't^5f'' 

■crated  foasil  shelh     Tu  describing  this  ^hell,  he  employed 

ibe  itaoal  zooiogical  language;  but  in  detailing  the  other 

particutart»  the  method  followed  was  that  used  in  giving 

the  nataral  history  of  minerals. 

At  the  aaise  meeting  the  secretary  read  a  communication  Bed  of  fo&il  * 
frwB  the  Rev«  Mr^  Fleming  of  Flisk,  containing  an  ac- 
count of  a  bed  of  foasil  thellsy  which  occurs  on  the  bonks  of 
the   Frith  of  Forth,  near  Borrowstounness,    The  bed   is 
three  feet  thick,  nearly  three  miles  in  extent,  and  lies  about 
33  feet  above  the  present  level  uf  spring  tidts.     The  kindti 
of  shetls  which  compose  this  extensive  bed,  are  still  found  in 
a  recent  ilate  in  the  Frith*— At  the  same  meetings  also,  Echlnas  Ihh*- 
Mr.  Leach  rCMl  a  description  of  a   new  British  species  of  P^.^  • 
echi&ii»v    whidi  he  observed  in  plenty  at  Bantry  Bay  in 
Ireland,  and  which  he  proposed  to  call  e.  lithophagus,  as  it 
iiMmft  a  KiBall  hollow  for  itself  in  the  substance  of  the  sub- 
■Mfioe  rocks. 

At  the  meeting  of  this  society  on  the  14th  of  Dec.,  pro*  Geofnosy 
Cosor  Jameson  read  a  short  general  account  of  the  geognosy  ^^iffai 
if  the  Oeirartry  of  Kirkcudbright.     It  would  appear  from 

the 


sheUi. 


S|^)«ciefi. 


Kirkcud* 
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txf  the  Gulf 
Streuni.  *• 

Cnniomftep- 


i    Of 


the  profeftsor^i  description,  thai  the  greater  portion  of  this 
purl  of  Scotlaiul  i»  rompo^tffl  uf  |{tay^«acke,  gray-witcke 

slate,  and  tron!jiiion»s!att%  with  subordinate  brdt  of /rcriut* 
tion-porpbyrtf^  trntiMtion  greenstone,  and  flinty  slate.  But 
three  tracts^  the  first  of  which  contains  the  mountain  of 
Crtffle,  the  second  Caimsmnir  of  Deep  &c.,  and  the  tii| 
Loch  D(juue>  are  com[>osed  of  granite,  tienite,  siecii 
porphyry,  and  liilksi.  The  sienite  and  gninlte  in  totni 
places  are  covered  by  the  killas  ;  in  other  pUceb  the  graoitc 
and  fiienite  rest  upon  the  killas  ;  and  profeiisor  Jameson  also 
observed  the  klllas  alternating  with  beds  of  granite  and 
sienire,  and  veins  gliootin*^'  from  the  granttr;  into  the  adja* 
cent  killas.  The  granitouB  rocks,  beikide  felspar,  quartz^ 
mica,  und  hornblende,  tth>o  contain  imbedded  rutititCa 
titanitic  iron-ore,  and  molybdena  ;  and,  in  rolled  roasset  of 
a  reddi'-h-roloured  Rienite,  crystals  and  grains  of  zircoa 
were  o^>8erved.  Prof.  Jao^eson  also  stated  several  of  th^^ 
character.^  of  the  killas,  deacribed  the  magnetic  pyritea  J^| 
contains,  noticed  its  uffmity  with  certain  rocks  of  the  transi* 
tion  class»  and  exhibited  apecimens  to  il^iiitrate  thif 
affinity. 

At  the  same  mr-eting  there  was  read  a  scries  of  thcrnii 
metrical   observations  on    the    temperature    of  the    Gulf 
Stream,  by  Dr,  Manaon,  of  New  Galloway!  and   ade^crip* 
tion  of  a  new  craniometer»  proposed  by  Mr,  W,  E,  Leacl 
illustTuted  by  a  sketcli*  ^ 


ulf 

ip.     I 


A  fossil  pow.       A  potter,  at  Dijon,  has  found  between  some  straU  of 

der  analogous   fo^it  wood   in  the  lerritory  of  i-ouhans  a  fosnl  vegetabli^ 

*^  powder.     Ilifrof  a  cinnamon  colour^  burnbwith  flalbe,  a< 

eioits  a  peculiar  smell  approaching  to  that  ofolibani 

Uke  amber  and  mineral  caoutchouc  it  appear*  analogous  U 

resins. 


MiTfical 
lecture. 


Dr*  Crotch  will  commence  his  Cour^  of  Lecittret  oo 
Music  at  the  Surhy  Institution,  on  Tuesday?  the  4th  d 
February;  and  will  continue  them  ou  each  tucofetluij 
*fi^t!9day  evenLog,  until  completed. 


JOURNAL, 

NATURAL  PHILOSOPHY,  CHEMISTRY, 
THE  ARTS. 


MARCH,  ISW. 


ARTICLE  I. 

€lli  ike  ^{fftrtM  SorU  of  Wgodt  M^iM  some  Remarks  on  ihe 
Work  </  Do  TcoUAiis.     In  a  Letter  from  Mrs,  A«Kft( 


To  Mr.  NICHOLSON. 


SIR, 


JL  Know  not  whether  the  account  I  have  given  of  ihe  me-  On  tltetreitiM 
^Mki^oi  of  Botany  has  convinced  my  readers,  or  donej  xh'^'^*^ 
jttftioe>to  oiy  ^uhject;  tite  latter  is  iocieed  impossible.  1 
diull  Kowefer  (though  thoroughly  senAihle  of  tny  defi- 
ciencies) renew  the  discussion  as  tiooii  as  the  ".pring  bettowe 
a  fiT»h  return  of  her  treasures  for  di&section.  Id  the  rneaa 
time  1  ihftU  give  a  farther  idea  respecting  the  formation  of 
t^od^  Ui  tome  measure  answering  to  the  new  Treatise  on 
\'ef;t'lat)0O,  receivrd  from  France,  and  written  by  Aubert 
do  Thoa^rs,  celebrated  for  his  studies  in  physiology,  aod 
who  appear*  (like  myself)  to  have  taken  nature  for  his 
gBide,  and  li-ft  book d  for  a  future  consideration  ;  thinking 
h  of  greater  consequence  to  ascertain  a  few  absolute  fscts^ 
Vol.  XXXL  No.  I43.— Ma«ch  18l».        M         than 
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ON   THE   OIFFEREIYT  «0nT9  Qt  W00t>» 


The  bud  ano- 
ther kind  oi 


Bui  (he  root 
aitd  wuoddtjEfcr 
III  mihy 
re«  peels. 


thun  to  cottect  a  confused  maa&  of  uncertaia  details,  tfiat 
lead  fo  no  L'ntl. 

Du  Thouara  agrees  with  nie«  that  each  bud  i»  only  anotl 
hiiui  of  seed,  hRving  its  cotytedoos   ihe  utvme,  and  n 
vei»sc1«  reaching  from  th«;  bud  to  the  root,  and  ending 
radicle,  §0  that  each  tree  mny  be  esteemed  (in  this  n 
a   coUtrction    of  plants,    really   dii)iini:t   from   each  oth( 
ihoygh  joined  under   a  double  cover-     But  tn  iny  oplnu 
he  canifii  this  idea  niuch  tou  far  in  giving  the  same  ap^lla- 
tion  tu  botii  root  and  wood,  for  they  certainly  greatly  dilfi^^ 
in  tsany  respects,  nhirh    he  seems  not  to  have  noticts^H 
beside  the  former  huvinj;  a  double  veBsd,  till  it  joins  the 
r;»dicle,  while  the  wood  vessel  is  ningle ;  as  I   have  before 
described  in  my  former  account  of  thin  ^iubstance.     He  i« 
r**  iS**'*^  "'    aho  of  my  opiuion  respecting   the  £upposrd  circulation  ofaJ 
sap,  which  he  appears  persuaded  doen  not  exist,  the  liqud^^ 
flowing  to  the  terminating   bpnuchee  ouly,  to  give  life  to 
fresh  matter,  shooting  from  every  ex.trcmity  where  tlie  fl 
yf  sap  will  allow  it  to  form  ;  indeed,  He  are  now  so  well 
^uaioted  With  the  different  pans  of  the  atein,  that,  tf  tb 
were  any  returning  vesseW,  they  could  not  (1  think}  but 
IciKiwiN     But  he  it  undoubtedly  mistaken  in  »uyin{^, 
F«ch  leaf  has    each  leaf  has  a  wood  vessel,  as  well  as  the  bud;  for,  if  1 
M^i'^«'»el**^  was  true,  the  stem  toust   be  us  wide  again,     I  have  tra 

this  part  with  such  exact  attention,  as  not  easily  to  be  mis- 
taken ;  and  hav«  always  found,  that  the  set  of  wnod^veise! 
after  meandering  all  over  the  leaf,  returns  on  the  upper  s\ 
of  the  stalk,  and  thus  enteis  another  leaf,  that  thf^  ^u 
(collection  may  serve  many  hundreds.     It  is  not  difbcult 
follow  them,  and  is  moat  convincing. 

There  is  nothing  that  gives  me  more  astonitkhmeot  th 
the  blindness  of  physiologists  rr  spectmg  the  formation  of 
flower  bud»    Du  Thouars»  as  well   as  Mr.  K.,  thtnkn  it  i« 
formed  in  the  new  wood,  next  the  hark,  and  believes  the  b 
inge-ncruted  by  the  sudden  mixture  of  the  wood  uuti  ba 
as  if  ihey  did  not  run  side  by  side  throughout  the  plant;  a 
^trange  mit^taUe  1     I   confess  it   is  this  discovery  "ofti 
shooting  of  the  bud^*  1  am    must  proud  of,  tirst  beca 
it  is  the  foundation  of  many  important  facts,  that  lead  to 
COU-*  qneoce*  of  no  little  moment;  aecondlv,  because  it 


Where  Ihr 
t^iivrer  bud  b 


Oil    THB    DIPFBItClVT  SOIlTS  OW  WOOD. 

pliin,  tio  easily  ween^  that,  «lnp  off  the  bark,  and  a 
iNHild  acknowledge  and  utidLTstand  il ;  &»  the  bodi 
coming  out  from  the  intcnor  of  jhe  wood  in  ev4?ry 
Bui  how  ms^ny  truths  dov^  this   suhnxntiate !     It 
provet  f#b*»ch  i»  th«  viral  part  of  a  plant ;  that  th»»  impreg- J^'^^^i^'J?^*^ 
1   ro»*  into  the  seed,    in    likewise  found  tWi, 
,,  I     .      I     j^ith  ID  the  strm;  that  this  is  l\ie   line  of 
from  «rhicb  also  all  bod&  procewl  j  that  the  aeed  and 
id  ari?  the  tame  thing,  at  least  differing  in  trifles  only ; 
»d  thut  thpy  hoth  owe  their   existence  to  this   same  vitnl 
krt«  one  shooting  in  the  flower,  the  other  in  the  stem  of  a 
llaot.     In  herbaceous  phititi»  this  same  line  runsi  within  the 
ith,  but  equally  gives  life  to  bud   Qnd  seed  ;  hence  the 
I th  of  Linnu:ui»*s  observation,  when  he  j^ve  nuch  couse* 
[Hence  to  the  pith  of  some  plants. 
There  i*  &oniethine  so  curious  in  the  manner  in  which  the  ^'^^n^^' '"    ^ 
kd  IS  tir*l  utitted  with  the  sap  v&ssel  that  nounshc*  it,  that,  u  erjit  unKtd 
i  have  not  exactly  shown  the  procc^^s,  1  shaU  give  it  here,  **^^  the  wp- 
have  described  the  manner  in  which  the  line  of  life  first  nourUkei  it# 

)eratei»  the  hud  by  forming  a  knot  on  that  lit^e,  and 
breaking  the  outward  ends.  Each  end  then  becomes  h 
md«  and  it  is  the  busii^ess  of  the  ^ood  to  form  a  coveretl 
ly  for  the  passage  of  the  bud  to  the  exterior,  which  it 
by  bending  some  ajid  raising  other  parti^f  %t«  vessels^ 
the  middle  of  which  the  bud  parses  to  its  cradle ;  but  no 
mer  does  the  knot  form  on  the  tioc,  than  it  becomes  a 
Ignat  for  the  root  to  send  up  a  vessel  for  the  uourishmentof 
leiseur  bud»  and  by  the  time  it  rearhes  its  cfadle,  ihi^  ves- 
^1  (104idrd  wtth  sap)  arrives  at  the  same  pUice»  aod  fnsten^ 
jelftothe  bud,  afibrduig  it  that  nourishment  the  milky 
liee  of  the  albumen  could  no  longer  give  it.  It  is  exactly 
fifse  process  as  that  iu  the  leed,  where  the  milky  albu- 
leti  6nt»uppart9»  and  is  then  succeeded  by  the  nourishing 

1  «ht)l  oour  give  a  curious  proof,  that  the  wood  is  theotjiy  ^*  *'*^  ^^« 
iTt  whirh  carries  the  sap  for  the  nourishment  of  thje  plant ;  toav^k  the  ' 
id    that  the   plunt  dies,  if  the  wood  vessel   is  lost*     In  •^P  ^^^  ^^w- 
icing  the  various  diseases  ofplunts,  especially  in  our  kit-  plant, 
•n  vegetables,  it  occurred  to  me  to  examine  thoroughly 
It  which  is  called  fmut  iu  potatoes  ;  and  w»AL^are  it  with  DU«ase«  af 
M  9  ■  tbt  P^^^' 
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ihi  tlitorUer?  whicb  are  fmind  in  U^«  brocoli  and  tnrnipu 
In  the  Urocoli  tlie  first  Apparent  symptoiDtt  ureu  shrivt>kliiig 
aiHl  droopintf  in  the  slf  ui  ol'  the  ptuut :  it  for  soiue  time 
UugUi^HiPa  like  a  conmunptive  pntient,  and  thet)  dteb  after  * 
long  Ulne«S4  Curious  to  Rud  what  could  be  the  cauBe  of 
thiE  dii^orderj  uiid  it»  e^ect^  oo  the  iiUerior  of  the  plaotik 
aud  why  tiw  plao^  ceu«ed  to  guiu  that  iiouri^hmeEit,  which 
the  earth  seeti^td  ^o  titled  to  give  ;  I  resolwod  to  dissect  the 
|>lHtit  will*  care.  To  prepare  myself  for  tliorougbly  under- 
standing  it,  I  took  a  brocoii  plant  growing  io  other  groundf 
and  perfectly  h<^1thy,  di^sectidg  Ht>d  «! rawing  it,  as   I  give 

^itat  tig.  1,  plate  V.  It  will  be  seen  how  many  riidide»  it 
hati  bow  many  yf^ood  vesBeU,  both  in  the  root  and  item,  I 
Qov/  laid  open  the  diseased  plant  with  the  greale«t  c^re  : 
but  how  exceivive  was  my  turprise  lo  find»  that  4di;iobt  ult 
the  wood  ve^st^ls  had  disappeared,  though  the  pli^t^t.  ipras 
•  1  i^wice  the  size  of  the  healthy  brocoii,  a^  of  a  ^ulb^g^  form 
In  the  routt  see  fig^  3  ;  tbat  tq  place  of  the  woo<l  vessels,  1 
could  bee  only  tubercles  filled  with  water^  aod  that,  tn^)^^ 
of  near  a  hund^'ed  radicles^  tw,a  solitary  one^,  with  tbeifj^ii* 
fvopriate  ^ood  vesbeb^  wer^  el  J  the  plant  had  tp  briog  i^ 
supporif  /^^he  bulbs  q£  vater  were  composed  of  a  looae 
matter. sonwtl?hig  like  the  piih  of  treee,  biJt  very  large,  and 
wiihoi^^  ^ae.  h^oeauit  particle  ;  in  ^hort  the  compbiat  i^ 
pe,aQ^^\jke  ji>ct|r,o^yin  the  plant.  ¥tom  v^riopstriaU  itv^ 
Ijlii  ^  '  ^oen>  that  the  defect  arose  fiom  the  eartb;  since 
ii  ,.  wiins,  fietches,  &c.  were  substituted  forthebro^i 

QS^If  tpf/^^Pt^  potato,  they  would  ^row  admiiab|j'«  b)ip;y 
the  saflp(;,5fiiiorder  would  equally  attach  lo  those  ^egfit^blf^, 
jvi^  ^^mod,  if  placed  in  that  earth.  The  cati^e  th^n  wj^athe. 
failure  of  bUktable  nourishment  for  those  plants  in  ihf^t 
ground;  and  its  cousequenccB  were  the  decay  of  the  pArtS: 
iateiided  lo  bnng  ihut  sort  of  &api  winch  the  ground  *vi|s  l^c^tv 
able  to  bestow.  This  shows  also,  that  ihere  is  a  g:reat  va- 
.ri.ety  iu  the  sap,  Ihough  we  are  not  aljle  to  discover  ft; 
lodeed  io  our  trials  so  mucli  of  the  mo^t  importunt  uivd  dttlin 
cali^ensence  u^ay  evaporate,  annng  the  first  attf'^mptio  f|8;^ 
ff'ateiitj  of  certain  the  ingrtditjntSj  that  we  cannot  thoroughly  tr,i^l^^y 
»»!»  not ^   our  knowing  all   that   enters  into   the  carir  af  tj^ifu 

iA»lrjiii5T>;i(fr  inlxluie.     i  canuot  vuni;ejyc  ijiai  _  ^,     -I'lSVi^^i! 

decay 
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[eray  eooTif  crnuse  the  dtsappearunc^^  wf  the  wdiKf  V#»^eHi*; 
an^i  am  more  coo tlrmcd  in  this  ide»,  »«  I  tiAVe  uUfujri  found 
tfc^t  it  i«  the  con*»tiint  c'oiise«pience  of  ihe  stoppaii^  of  thfe 
ta|»,  whenever  it  lakes  jiUice  doting  the  \\i\:  ^(  (h«  }ilAttt. 
This  I  befor«  *howTed,  uhtni  I  f^ntlt^vouttd  to  prove  liotr 
mistaVen  pTmiolo^ists  weii^  in  supposing  lUwt  pnrt  of  the 
tttem  of  the  tree  wus  void  of  s»p,  and  it  an  aiity  tilled  in  the 
newest  part.  *  •" 

On  suminitig  ap  tlie  evidence  I  t^houUl  conchide,  ibot  fb«rThe  groofjd 
ind  is  too  cold  and  moUt  for  these  veijetubles*     On  di*-  ^<^«>/^,^''*  ^^ 
lini;  turnipa  and  (totatoeti  growiii^  iu  the  <»;([ne  ground,  I 
it  ifxaclly  the  iiaire  disorder  as  that  in  th6  brocoli,  that 
ia  a  total  dt:iiippeiiruDL'e  of  the  ligneous  p'^rta*  both  in  stem 
and  root.     The  tubercles  of  wutpr  tuentioned  in  the  brocoli, 
larnip,  &c<  art  always  full  of  stinki  ng  i^Htf  r,  <ih  the  putridity 
14  jii*i  begicQtog*     May  not  the  disorder  oi'  these  pluuts  ifi 
•oroe  roeabure  seive  to  prove,  with  the  rest  of  the  facta  al- 
ready adduced  in   my   former  Ietter»»  that  the  aap  in  con- '^«p  conv^ 
v«yed  by  the  wood  alone  for  the  nourishment  of  the  plant  ?  J^l^^  * 
1  ibinV  the  body  of  evidence  I  hHve  at  different  time*  given 
cow  nearly  amounts  to  certainty,  that  the  aup  ruiia  in   tht 
wood  alone,  and  docs  not  circulate.    This  disorder  must  not 
be  mistaken  for  that  called  the  scab  in  potatoes,  nhich  is  a  Scibin 
nalMdy    thot   proceeds  from    a  cryptogatnien   plant,  tirst  P^^^*^*^* 
^rowin^  oo  the  oulfcide  «f  the  i^iotato,  in  which  insects  fix 
a&d  lay  their  ej(gs,  to  insur«  food  to  their  hatc^utijr  young  ; 
whu'h  «oon  dive  into  the  interior,  and  cover  the  root  with 
Watches, 

Titeuext  part  which  belongs  lo  the  wood,  and  which  i 
Wiak  thoroughly  to  explain,  is  that  which  nfjjiertains  to  the 
bflltf*  I  hiive  fehown,  that  there  are  in  [jtaiits  two  sorts, 
one  which  generally  regulates  the  mecfmnibm  of  plants, 
(the  account  of  which  1  ^ove  in  my  last  letter  on  mechuni«*al 
b<»(aoy):  the  other  the  bull  found  in  the  wood  of  trees;  Pull  f«vnTij? 
Wlieo  a  bud,  formed  of  the  knot  of  the  line  of  life,  anil  lllL**"**  *** 
pniaing  through  ite  covered  way  to  the  exterior,  ts'bv  afty 
•ccfdeDt  severed  from  that  line,  the  bud  atope^  and  cuh 
proceed  no  farther,  though  the  wood  vessel  joins  to  it.  In 
lime  the  albumen,  which  Eurronnds  it,  changes  to  wood, 
■nd  the  bud,  though  its  interior  never  grows,  yet  continiies 
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t«  iqeresM  in  wood,  as  loiifi^  at  the  KarHeDed  parts  about  it 
will  permit,  adding  one  little  row  of  wood  each  y«far,  hot 
thi»  »o<>o  ceii§c5.  It  is  perfectly  detached  from  the  frst  n€ 
the  pknt;  *nd«fl«rimrd  pushed  toward*  the  exterior  by  tbe 
growing  part  of  the  plants  while  the  aap  continues  to  cir- 
culate rouf>d  it  and  within  it.  The  constant  pressure  these 
balU  receive  makeathem  grow  to  an  inconceivable  harduesa  ( 
and,  when  taken  out,  (  have  fouud  them  from  Iwtlve  inches  to 
A  qaaj^er  of  an  inch  io  diameter,  and  so  w^nlarly  formed^ 
(«?e  fijif.  5/  that  had  1  not  taken  them  myntlf  from  the  trett 
I  should  hare  been  perfiiaded  they  were  just  turned  in  « 
lathe,  ^me  are  round,  but  with  a  ain^le  wood  irei»%el  af* 
tachcd  to  them:  some  formed  like  a  ipinninp;  top.  Here 
is  iin  old  ln»e,  ih«t  hns  ff>rmerly  been  in  a  hedge-row,  that 
liafi  three  bulU  about  twelve  inches  In  diameter.  CarpeNtera* 
when  they  Bud  thenit  use  them  as  heads,  rogs  of  firbedv  or 
for  any  purpose  thiil  requires  extreme  hardneot* 

The  next  peculiarity  of  the  wood  1  have  never  yet  tho* 
roughly  explained  is  the  exact  reverse,  in  effWct,  of  th« 
boll ;  and  the  cause  of  both  can  be  described  by  a  drawing  t 
it  is  what  the  French  call  hungry  wood,  it  proceeds  from 
some  accident,  a  severe  season,  lightning,  or  iiijury  the 
tree  has  received.  Some  wood  is  much  more  liable  to  tC 
than  others.  It  is  a  formation  that  is  quickly  finished,  but 
that  stops  many  of  the  sap  vessels,  so  that  the  wood  is  sofV 
and  poor*  I  have  often  found  a  piece  in  the  middle  of 
beautiful  perfect  wood  so  diseased.  Hungry  braoches  ar« 
often  seen  shooiuig  from  the  roots  of  trees.  The  rose,  tbe 
viburoum,  the  barberry,  and  many  shrubs  as  well  as  trees^ 
ar«  subject  to  this  defect*  Am(m*;  trees  the  plane,  the  ush^ 
and  the  lime  in  particular  are  most  liable  to  it$  it  it  to  h% 
known  by  its  difference  of  appearance.  To  show  it  I  sbalt 
draw  a  piece  of  solid  goo<i  oak,  and  a  piece  so  i)ffected,haTiug 
these  speciuicus  now  in  my  possession.  Fig.  3  is  thebealthv 
pie*'*^,  tig.  4  the  diseased  oak  :  ec  are  the  sap  vessels,  dd  ar« 
the  intennediate  parts  of  both.  When  youn|^,  the  wood  i« 
wider  between  the  sap  vessels,  but  not  ne;ir  so  (kr  apart  aa 
the  diseased  wood,  which  never  appears  to  contract,  as  alt 
•Qodwltb-'p4*rfect  wood  does.  It  is  this  effect,  that  has  made  maoy 
physiologist*  think,  that  the  sap  vesstU  dried  op,  when  the 
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r  oHd ;  bat  it  onVy  Icnve^  the  intrrmerlinte  ptf rts,  ^ 

lety  c<iptriK'l*     The  ftB{#  f<r?^ee!*  artr    rathef  «rti-  H 

^ti  by  0}>e;  and  grow  vastly  lirmer  by  the  fl 

IptnMtgsu^^iv^,  ^  U4cy  lb«3  g;iiii  by  reduction.  ~ 
I     1  »4i»U  now  torn  to  the  wood  uf  anntiat   or  herbne«»oiii  Trying  Hif- 
mm^  t  it  ii  formed  of  two  sorts,  those  which  like  iht  shnib  ^CumtlH  ^* 
I^H  only  a  narrow  piece  of  llgneout  ni;itter  ;  and  tho^ip  tlic' 

Ivood-or  which  »  fortned in  compartments,    something  like-  jfl 

rt!ic  maaticr  of  the  Irtif  italkv  th*t  is,  round  refisfls  of  wooil  H 

liiarniutideii  by  albumen,  which  aUogether  apptar  infinitfly  fl 

I  hirgrr  than  the  common  ve«^teU  to  dt'nominated,   tht.*  spiral  ^M 

[wire  being  enclosed  within  the  wood,     'diete  vesieU  are  stt  iH 

lltke  spots  id  the  circular  pttb ;  the  number  of  tap  resBelt  S 
Kncreak<re,  if  the  pliiat«  Uist  a  long  season,  q»  well  as  the  H 

trofrs  111  the  herbaceous  vei^etables^,  if  fine  weather  prolong  H 
[their  Kxisteiice ;  this  1  have  ht'fore  hinted  at^  in  a  former  H 

[lelter.  Vol.  XXVIll,  p.  34^.     It  would  seem  that  this  aV  I 

[bumen,  as  well  as  that  which  surrounds  the  li^ieous  vessels  'H 

Uq  the  leaf,  never  became  wood ;  for  let  the  vegetables  be  ^M 

Kver  soold.  ttctill  retains  Che  clear  and  unformed  appearance  ^M 
pt  lias  at  tlie  first  moment ;  and  let  it  be  where  it  wilt,  it  it             '  ^M 

[always  to  be  known.     It  is  this  we  call  noumhing  vessels  in  'B 

phi:  leaf*     1  think  it  should  be  culled  by  the  n^me  of  clear  H 
plbumeOf  to  dbtinguish  it  from  that  which  afterward  be-         ^        ■ 

|co<Bei  wood*     1  have  examined  both ;  and,  as  far  as  th«  H 

kvv   can  judge,  they  appear  perfectly  the  same;    but  in  ^M 

baaie  the  cl«ar  albumen,  which  is  that  found  in  the  seed,  V 

IMm  leaf  sftalk,  and  herbaceous  plants,  is  bitter,  which  the  S 

plIieTia  iMt,  the  other  albumen  is  the  new  row  of  wood  in  .S 

krcn  aod  the  foundation  of  the  seed,  with  the  firFt  formation  fl 

■^be  embryo.     In  all  the«e  the  sap  vessels  afterward  shoot.  ^H 

^^■Hi  I  tried  both  by  decomposition  the  residuum  was  the  ^| 
Ebc;  indeed  the  matter  1  can  get  for  trial  is  so  little,  it  ia 
Mfdiy  «  f«ir  chemical  process, 

I    I  abould  have  continued  to  give  an  account  of  the  ideas  gf  jM 

lAob^rt  du  THouiir^,  could  1  have  thoroughly  understood  the  V 
met  of  hit  opinions:  but  he  is  not  so  intelligible  as  de  Mir*  H 

bel :  aod  {if  I  may  be  allowed  to  say  to)  has  rather  too  much  jM 

given  mmf  to  system  and  iroaj;ination,   I  should  suppo«>e  It  it  ^U 

DCCCiwrj  to  pass  ftom  step  to  st^ p  in  this  study,  perfectly  V 

^■■K  distinipiishtng  ^M 
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distiogaUhing  first  the  separate  parts  of  a  planU  »nd  tbei 
the  difTerirnt  »ort«of  vegetttbies,  and  k&ep  to  this  ;  for  if  tiu 
seed  is  not  exactly  dividt^d  from  thi^  ^^$  tK«;  ^trin  froiu  th* 
root,  and  so  on  to  the  rest;  and  if  the  tree  is  nc^t  dUtii 
guii»hcd  from  th^&hrab,  <ind  ihe&emipUnt,  and  licrbAceoatj 
plaoty  from  the  cryptogiimid,  it  must  iuevit«bty  create  coii<^j 
fusiofi,  us  they  dilfftr  «ti  esbeutiaHy  tu  form  and  manner  ocj 
growiDg* .    It  »  ttjto  most  detirable  to  give  but  one  part  sk%,\ 
n  time  uipUining  this  wiih  a  pn{it»  th^t  may  make  it  under< 
«>toodr  or  the  ino^t  perspicuous  writer,  on  hodurk  a  siobject, 
ViJi  want  eluciduLiou^      But  this  f^ent^eman*  (though  he  bi 
gao  ao  wt'U)  has  launched  tnto  wotne  ^ysteoii  whah  he  seeaii 
tQ  hoM  out,  I  think>  as  some  matbetxiiiticHl  demonstrattoi 
i(4  the  vegetable  world.     I  regret  that  he  has  not  divided  il 
from  hU  physiological  labours*  a^i  both  might  have  protit 
hy  this  ^arran fluent,    1  have  howtrver  so  much  to  apologizOi 
for  myseHV  that  I  am  the  last  person,  tb^t  should  cntictfi 
other^i* 

I  (tm,  Sir^ 
Your  obliged  Bervant, 

AGNES  IBBETSON^ 
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n. 

On  (lie  Atlhn  of  Ehsiie  fluids  on  dead  Animal  FUth :  by  Mr% 

HlLDEBa^ADT** 

\_yONVlNCED»  that  experiniente  ind  observations  on 
the  spontaneous  analysis  of  organic  subaitaQces  tuuit  be  very 
in»lructive,  end  tend  to  illustrate  tbeir  nature*  I  have  always 
endt^-tivoiired  to  impress  on  the  hearers  of  tiiy  chemical  ke» 
turea,  how  great  must  be  the  influence  of  the  elastic  Euidt, 
that  surroQnd  putrescent  bodies,  either  tti  aooel^rating or  re» 
tariling  thisnamrat  process.  This  also  hab  dt^teiniintd  me, 
t6  investigate  the  subject  with  great  care;  and  [  venture  id 
lay  bf fore  the  public  the  results,  us  constitiitin{>  a  tterieii  of 
experiments,  that  may  tend  to  the  udvunceaieut  of  the  sci* 
ence* 

•  Ann.ie  Chloi.  vol.  LXXIJI,  p.  500.    Tnxwlated  frtlti  Geltl«n> 
j6uTnaI,  vol  VII,  N'o,  0. 

Il 


jcTiQH  OF  mwftmtyiT  «iaucs  on  meat. 

will  be  ptoper  to  prfmUe: 

Iftty    Th^  1  always  employed  tlte  mme  kiod  of  flesh, 

tsi«if  bi^-f,  ir\  9*<ie»   *o  t><?   more  certttin,  tliat  the  dif{er> 

:e%  observed  aro«€  ooly  from  the  action  of  the  diH^rent 

[iislic-  6aid«:  that  the  flesh  u^ed  at  one  time  was  tak^n  not 

uh  fi-om  Lht;»aii>eaniaiuUbutrio(n  the  same  mii$tcle;  (hat  it 

>iitai»ed  no  fat,   but  muscular  libre  atone;  and  that  the 

ipces   Mrere  of  eqiiat  »i2e»  cut  in   paralldoptpedona,   and 

ffoportional  ia  the  veet;*:!*:  v»  .,  i«r. 

ly.  That  I  took  ooly  the  flesh  of  ati  ^aimal  that  had 
dead  two  hours : 

Ijff  That  I  oicd  only  the  last  portions  of  gas  evotved, 

ord«!r  ihat  it  might  not  be  :xiixed  with  any  of  the  arr  in 

tc  rveenrer*;  and  tiiat  I  employed  the  gas*e*  ioon  after  they 

id  been  prepured.     The  atmospheric  air  i  took  from  a  very 

iry  garden*  ^ 

4ibVy»  The  vess^li  were  placed  in  a  r6oin,  into  which  the 

^nn  newr  cnlererl*  The  window*  aUo,  facin*^  the  norlh,  were 

umiilft  to  avoid  the  action  of  lig:ht,  which  1  purpose  to 

rxainineott  a  future  oeciwion.      The  temperature  of  this 

»oiii  la  eool  in  •omm^r;  and  in  winter  high  enough  to  keep 

let  from  freezing.     If*  however,  there  were  any  reason  to 

apprehenti^e  of  frost  in  the  ni<j;ht,  1  removed  the  vc^sela 

into  ray  lettu re- room »  which  joirtfd  it* 

i  took  three  modes  of  enc)osin|i(  the  flesh  in  th«  gnsses; 

id,  t#  uvoid  repetition,  1  shotl  denote  them  hy  the  follow- 

tgexpr^aioos:    t6t,  over  wuter:    ^^d,  over  mercury  ;  3d,  tn 

ui  «cupty  bott  k. 

U   ¥c»t    '  ^-rimenta  over  water,  cylindncaJ  jars  were 

ikeiiyC*^'  tVooi  D-i  to  98  cubic  inches,  PuHb  meai^ure, 

id  lilUd  over  a  pneumatic  trough.  Pieces  of  meat  3| 
rbcB  U>i>i^,  I  inch  bro«d,  ami  j  of  an  ipch  thtrk,  were  then 
itrodttoed  into  theoi.  These  were  su^pei>ded  from  two 
pseoes  of  bra^ixt  having  u  poiut  |  an  inch  long  to  6x 
neat  ©»,  and  fcupported  by  a  stem  of  the  finroe  metal, 
>iritK  tvo^  other  crois  pieces,  for  a  foot.  When  this  ttand^ 
with  tfie  neat  thai  dispoiied,  hnd  h«en  introduced  throtigb 
tii«!  water  into  the  jar,  h  plate  wan  parsed  into  the  trough* 
and  the  jar  placed  upon  it,  so  that  it  mijrht  be  removed  frmi^ 
the  troyghi  and  aet  on  a  table.    When  the  water  rose  in 

the 


I^ 


Th*  suhttatic« 
cniployol. 


ni«gasa«flL 


Thee  of  the 
experiineuu. 


Temperature. 


The  gay  cm* 

ploywlinUiTea 
mudei. 


Manner  of 
cfmducciitfjtha 
e^  penmen  111 
over  water  t 


l£tlOM  OF  OirrEftgNT   «llfE»  OV   MEAT. 


CAIA 


tkr  jftf,  whicTi  U  the  ciwc  wl>cn  the  ten»per*tore  dlffiifiYihrs.', 
er  the  gcs  is  ubitorbedt  etire  «'«s  tuiien  to4idJ  w«ter»  in  ordirr 
to  pniveDt  the  introdurtiou  of  atmoi»pheric  air.  In  thit^  way 
tW  eantaclof  atroosphrric  «ir  it^  avoided,  but  it  ia  utteiided 
with  ihe  ittconvrnipiice  of  wvttinjj  the  whole  fkf  the  surface 
of  th«  meat ,  and  «f  the  ijus  aud  we»t  beuig  in  couiact  with 
tbie  water  %n  the  jar. 
in  4  K-Mite  ^'  ^^^  ^^**  ex}ierinicnt»  in  an  empty  ve»5e!,    that   \$  to 

t'opped  i»itl»  a  mj^  fontuininj;  neither  water  nor  mercury*  hoKlea  rrsemb* 
ling  those  for  wine  were  taken,   bat  with  wider  loouthi. 
Thvse  were  filUd  with  gas  over  the  pneoinatic  trough,  and 
)et  stand  till  they  were  well   drained*     The  went  was  then 
introdticotJt  keeping  the  moulh  of  the  bottle  above  tl^e  wa-^ 
ter,  corked  a«  quickly  as  poMibie^  and  thr  cork  well  Juted 
with  paper  atid  yli*e,  or  ilie  neck  of  the  bottle  placed  in  wn* 
ter.     On  turning  up  the  bottle,  the  piece  of  meat  fulls  t« 
the  bottom,  to  which  it  comtnonly  adhereain  consequence  of 
Its  moialure.     %  this  mode  we  avoid  wetting  the  meat  ;^ 
and  neither  the  meat  nor  the  gaa  ii  in  contact  with  bo  large  i 
a  quaatity  of  uqueous  vapour:  but  it  has  thi*  inconreDieocew. 
the  meat  ha»  lieen  in  contact  with  atmohpWric  air,  and  a  lit* 
tleiaatwHv?  tutrodticed  with  it,  when  the  cork  is  pnt  into  the 
boitle«     This  pruceaa  cannot  be  employed  with    nitroni 

jjjg^.     3.  For  the  experiments  over  mercury,  small  jars,  of  3  orj 
4  cubic  inches  only,  were  fitlnd  with  the  gas  to  be  subjected] 
to  cxp»Tim«'nt;  and  pteceti  of  meat,  an  inch  long,  J  an  incl 
broad,  and  2  lines  thick,  were  then  passed  through  the  nnei^l 
ctjry  with  the  fingers,  and  introdoced  into  the  jar9»     By  thil 
procvss  the  contact  of  atmospherio  air  is  avoided  ;  as  well  at" 
oi  aqutrous  vapour,  when  the  gdg^s  have  been  procured  over 
mercury,     Btit  tliese  experiments  I  could  e?(ecute  otily  on 
amf^l)  «cal ',  «is  1  had  not  a  sufficient  quantity  of  mercury  fof 
any  thini^  more, 

\  little  winter,  or  mercury,  should  alwa)-?  be  left  in  t\u 
jwffi,  in  Older  th*»t  the  air,  when  eicpaudiu^,  may  not  get  oi 
of  thera.     In  the  vxperimeots  over  mercury  it  affbrdit  tl 
Advantage    of    preveniiog   tbe    vesael    from    being   ovevi^ 
torned. 


tn4  ftrer 


Iff  on  WtA^i 


First  serin  ^  tJtptnmr  r  uiaiet,  he^n  the  25f^  of  ut  tet  of  ex- 

JMbrdb,  oMini^r     ^^    kA  </  April,  1808.  J.^'jj^^^ *'*^ 

Th€  trtopertttore  of  the  mit  oat  of  door«  wik$  alvoys  be*  Teoiperiturc, 
twewi  8*  of  Reuuffi.  [5(i*  F.]  in  the  shnde.  Hi  for  instaRce  «q 
fHe3<nb  of  March  iu  the  mormng,  and  5*  R.  [4a-^6*  F.], 
«t  »&  the  35th  uf  March  8t  noOL. 


I 


1«     Ojri^ot  f  Of. 

The  gflii  HfHs  obtuined  from  nitrate  of  potaslu  £,tp,  I   ^^^ 

Ut  day.  March  the  55th.     The  raettt  ib  become  evideotly  oj^iffenfi* 
reiider,  »iid  even  of  u  fia«!r  red  than  in  nitrous  gas,  pwuih* 

•id  and  3d  days.  The  red  colour  has  dimiaisbed,  but  the 
coent  b^  stiU  a  fr«H  appearance. 

4ih  «nd  5th  days.     The  ssme. 

6lh  aod  7th  days,  The  redness  has  gradually  dimmibhed ; 
ftnd  ibe  mcut  i*  raoi^ter  tluin  that  in   nitroui  or  in  hidrogen 

Sth  ddy.  1i»eti>€nt  grnw»  liniup  ;  it  begins  to  ^et  livid; 
MmI  fiule  heiuiiphericBl  ai»d  ulmost  transpareut  drops  appear 
•tAodia^  tfepnmCc  from  each  other  on  its  burfuce* 

9th  day.  'The  drops  become  more  numerous,  and  grow 
Kiradually  opukearid  whitish;  to  that  the  meat  looks  as  if 
coinercd  with  smill  pos, 

lOlfa  and  nth  days.     Pntrcfaction   makes  evident  pro- 
greaa*  the  f»eat  grows  6ubby,  the  moisture  increases,  and  the 
»     '         a<j«>Ues;  yet  tlie  drops  may  still  be  distinguished  at    ' 
th  '  ^-  of  the  tiqnid,  that  covers  tht;  meat  entirely. 

On  the  evening  of  the  1  lih  day  the  meat  was  tuken  out, 
after  the  jar  had  been  replaced  in  the  trough.  It  emitted  a 
putrid  cmellf  somewhut  vUiaceoufi,  having  some  resemblauce 
to  that  of  phosphu retted  hidrogen  gas, 

Tb«  meat  continued  to  putrefy  in  the  open  air,  as  if  it  had 
been  constantly  exposed  to  it. 

The  onigen  gas  was  not  much  diminisihed  in  bulk.  It  no 
ioog^r  •c't  fire  to  a  candle*  but  a  candle  gtill  burned  in  U  for 
1  pioczH>Dt  llith  i|  tittle  brilUaacy. 


^ 


This  w«s  prepared  by  dissolving  zinc  in  iulpharic  acid  di-  h^'^n>S^iins 
|p[lfed  wiUl  w«Ur, 

Ut 


I7« 


^CTlOir    or  OIFFKIIIHT   «r483ES   OJf    MEAT. 


frt-r^  zmt  and  ,  .      f  it.  ,  j        ,  ■        ,    .  ^^ 

iui^huric4cid.  Ti^iit  haci.HC^virea  Auirtier  coIaiit;  aud  at  leu^iii  berumc 

n  Uackibh  brown,  like  m^nl  thut  has  bceu  duioked  nt'ler  Imii 

in^  becnselted  wiihout  lh^  addilv-on  of  nitre* 

From  the  ^  to  the  1 1th  duy,  ]No  chaogeiii  the  extpri 
ftppinrtnce  uf  the  meat;  psjirticularly  it  Imb  growu  D<;ith4 
flabby  nor  moUt:  iu  firmaess  appears  even  to  have  iucreai 
ed  ;  Qiid  it  seems  more  hard  aod  dry.  It  has  lost  its  redn« 
more  and  more,  and  !;>  becoiuebrawntr  than  meat  export 
to  carbonic  acid* 

On  tbe  evening  of  the  lHh  day  the  nfeat  was  taken  oi^l 
It  h»d  DO  stg;u  ot'  potresceucy,  and  not  the  least  ofien^^ 
MDell :  the  most  that  could  be  bnid  was,  that  it  tnai-lt  slighl 
flour.  On  exposure  to  the  air  it  dtd  not  putrefy,  but  becti 
dry :  a  few  small  white  specks  of  mouldinesfl,  however,  wet 
'|>t'rceivable  on  its  surface. 

On  turning  up  the  jut,  and  applying  a  lighted  candle  to 
lite  g^9  took  6 re. 

3,     Carhome  dcid  s:as. 


This  was  prepared  by  diitsolving  chalk  io  nitric  acid. 
jKt  day,  JVlarcb  the  iJ5lh.     In  the  course  of  a  few  hoi 


Eip.  3.  With 
car^otc  acid 

cJteJk  bv  nitric  *^^  JiH^at  had  ahsumed  a  dirty  colour,  and  uflerward  bee 
acid. 


brown ;  but  it  remained  of  a  iighti^r  colour  than  that  ia 
drogen  gas. 

From  the  2d  to  the  t  Hh  day*  At  first  it  appeared 
grow  more  hvid  and  flabby,  bitt  after  a  few  days  no  chan{ 
waH  observed.  The  surfaci;  did  not  appea^r  to  get  raoiu( 
The  carboaic  acid  gas,  used  in  the  experiment,  ia  absorl 
]by  the  water;  and  it  even  appears  to  be  more  readily  al 
■orbed  than  when  pure,  to  that  frcnh  gas  must  be  add^ 
eve/y  day,  to  prevent  the  water  from  touching  the  meat. 

On  the  evening  of  the  1  tth  diiy  the  meat  wa:s  taken  out 
^t  h»d  no  roiiiks  of  putrescency;  resembled  meat  that  had 
i>e^n  dressed  ;  was  flexible,  without  beinj^  ruoist  or  viscous} 
and  had  a  Mli^'ht  acidulous  smell,  Dearly  like  that  of  yeast 
turning  sour.  On  exposure  to  the  air  it  did  not  grow  pu- 
tiid,  but  dried»  Rnd  it9  surface  became  covered  with 
wh'te  «necks. 


4.  Mitoi 


OF  ^tTPFKKlf  t  CiUtEr  OI»  tt£JL!9* 


A*     Nitrovs  gax, 
Urocured  from  nitric  ncM  by  meaos  of  copper,  and  receiv-  E*p'  ♦  ^Vi«% 

tiilrotis  gus 

tit*  day.  March  the  25tb.     The  meat  hecRtne  of  a  much  arW  "^i 
finer  red  lh»n  in  nttnosphenc  alf ;  and  for  the  first  few  boars  ^*'»'»*'"^ 
It  could  tiot  bedtstirik^uitibed  rroui  that  in  oxigcn  ^af, 

3d  aod  3d  days.     No  change* 

4lh,  5!b,  artd  6th  Jays*  The  fine  red  colour  diminit^hed 
a  lilUe*  hnt  it  ntill  remiiitted  vcr>*  lively. 

From  the  7th  to  the  l  llh  day.  No  change  was  observa* 
Mc«  except  that  the  meut  appeared  to  grow  a  httle  moist; 
bot  it  did  not  liquefy  at  %]\  at  the  surfuce,  aud  its  firmocsa 
r-  -d  to  inc reuse. 

<.-vt-tjiu^  of  the  1  uh  day  the  meat  waa  taken  aut« 
It  b*d  a  fine  red  colour^  was  firm)  and  had  do  smelly  not  even 
of  oitroa«  gas*  It  lo^t  it§  redness  when  <^xpo$sed  to  the  air, 
111  tlte  coar«e  of  a  few  hours;  bvcame  brown;  and  dried 
much  qiik-ker  t}i&u  tha  meut  of  the  two  preceding  experi* 
fnentii.     Its  lurfjce  did  not    btcome   covered  with   white 

The  gas,  exposed  to  the  test  of  oxi^en  gtift%  produced  a 
^•fttftity  of  rod  frnpnu^  diiBNii'^bad  ^rtnitly  io  bu)k»  nud  ap* 
«ft  todkAor  perceptibly  from  common  tiitrou4  gas. 


Sgem^d  sfri€*  ^r^ptrimenis^fvom  ihesSik  of.Apttlto  l^e  J  0/&  Second  setiei 

^  merits. 

The  tt-T  jf  the  uir  out  of  doors  was  ^2*5*  pT'To**  F.]  Teropciattifft. 

m»  the  mo  liie  JtJth  of  April,  and  23^3°  [ff-i-4*  F.]  orf 

the  I'th  of  iMiynt  noon.  ^-:^  *..?.    :      <   :-!.;*•  ,«*^ 

That  of  the  room  was  between  7*  and  eo®  [4775*  and  77* 

The  aesal  employed  in  the  folU>f^iag  expf  f|r^enf«  was  of  Moat  nf  ed« , 
1      a  pnlcr  colour,  and  op  pea  red  to  have  come  from  a  youoffef 
I     QxuaMt  t  " 

^P^t    Origen  from  rtd  oxldt  af  mercurtf.     Experiment  ««y 

IiA  ilih«6fcl>.     The  meat  became rAl*r.  oxW-ofmer- 

«d  »»  iva.    ^UipeiCrpUbbcbun^e,-    M:  /*  ::  Mercury, 

4th 

il 
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4th  and  SXh  day?.   ,.Tke  colour  grew  palpr. 

From  the  Gih  lo  the  8lh  day.     The  colour  wos  dea 
Mid  the  meal  had  the  appearaftce  of  having  been  washed, 

9th  dn}-*    The  drop«  apppred  #t  the  surface  a»  ta  the 
experiment. 

lath  day.    The  drop^,  became  opake,  8p{>eared  like 
eruption  of  sniidl  pox.      The  meat    preserved  its  6rmi 
ivitbout  liqut'fyinffp  though  the  temperature  \«'ab  higher  t1 
lb  the  former  experiments* 

From  the  Itjth  to  the  Qlst  (Jay,  May  the  25th.  Visil 
9iguftof  putredO*ticy  were  obserred  on  tbe  &urruce»  the  lil 
drop^  rail  into  each  otlier,  and  the  Burface  became  blaeki 

Au  accident  having  overturned  the  jar,  the  gas  e^cap^ 
and  diffutted  auch  a  strong  stench  throughout  the  bout 
cbat  we  were  obliged  lo  perfume  it  atrongly,  to  get  rid  of 
the  amell. 


6.    Oxigen/roM  nitrate  f^poNshy  in  ^n  empty  bottlt^  Jfo/ 
ped  xcith  a  eork. 


Exp.  &.   Old' 
feo  &OIU  mi- 
mi«  of  pausk 

uvacofked 


1st»  2d«  and  3d  day.     Tlie  meat  did  not  grow  redder* 

4tH  day.     It  grew  pa!e. 

5th  to  the  5Ut.     No  little  drops  were  observed,  but 
meat  graduUy  grew  pale,   became  putrid,  and   liquefiedi 
tbe  surface.     At  length  a  cousidevable  quantity  of  liquidpi 
m.bad  colour»  waa  formed,  and  flowed  down  into  the  D( 
cha  bottle. 

The  meat  was  covered  with  moisture,     lis  smell  was 
■o  strong  as  that  of  the  preceding  piece  putretied  m 
^M»  fttid  of  a  different  kind. 

7,    Atmospherie  air,  oter  mtrcurif, 
Ifp,  7.    A«u      lit  and  9d  days.  Aprd  the  5th  and  6th.     No  remark  iblc 

4th  day.     The  meal  is  become  very  pale;  paler  thimi 
the  ozigen  gas. 

6th  to  theSlat.  The  little  drops  of  liquid  were  not  pi! 
ceived.  From  the  Sth  day  it  became  covered  with  moiaturi 
•od  Uq^dM  at  tbe  surface,  but  leaa  than  that  io  <^id( 
gai;  and  at  the  close  it  appeared  less  black  thai^in^f^^ 

^  oxigcti 


,  4(PQir  or  etf  rsftKKT  Qitses  9:1  meat. 

^(geo  ga«,     Oq  Ukin^  ilout  of  the  receiver,  it^itei 
not  fto  |iQwerfal»  and  it  appeared  redder  when  cut, 

a.  Pur€  kidr^gm  gat  Jrom  the  vapour  of  water  passed  awr 
Ttdhot  iron,     Opcr  mereury, 

ttt  d^y.  April  the  5th»    The  me^c  becrnne  of  a  crinuoo  f:xj>.  ««    [ft. 

From  the  2d  to  the  5Ut.  No  diunge  w»«  observed,  ei-  hot  iron.vver 
«e|>t  thut  the  meat  became  a  little  brown ;  but  it  did  not  ^c^ufj. 
acquire  a  livid  hue.  It  i»  remarkable,  that  this  meat  re< 
raaiaed  reddiab,  «n4  preserved  au  appearanca  of  freahuesa, 
vh'tle  piecea  i u  exigen  gat*}  and  tu  atmospht^ric  air,  grew  pale. 
\\'h«n  taken  out  of  the  jar,  it  had  no  amdi.  The  ^%  €%* 
amined  at  the  end  of  the  experimeot  rendered  iime-water 
turbid. 

9.  Pure  hidrogtn  gas  in  a  corked  bQtiic. 

Ut  to  the  5  lit  day»     The  meat  scarcely  grew  brown  at  Hjcp,  9.   Ili- 
alJ,  but  preserved  its  colour*  only  appearing  a  little  moist.  cJUCSff!^' 
Wheu  taken  out  the  5  Ut  day  it  had  no  bad  smeU*  but  smelt 
like  ttDoked  meat. 

The  gmti  examined  by  the  teat  of  nitrous  ^as,  gave  no 
»i?risibte  diminution;  it  rendt'red  lime-water  a  little  turbid, 
sod  afterward  burned  vividly. 


I0»  Fure  earlonie  acid,  from  the  calcination  0/ chalk,     Over 
mercury, 

)a  day.    The  meat  became  crimsoned^  as  in  hidrogen« 

$d  to  the  Itth.  No  sensible  chang;e»  and  the  meat  looks 
very  fresh, 

13th  to  the  Sid  day.     It  ^rew  pal«*r. 

51st  day.  The  meat  was  uniformly  pale,  looked  as  if  it 
Ymd  been  dressed,  and  appeared  nearly  of  the  same  firmness. 

It  was  Deiiher  moitt  nor  vtKcous;  and  had  not  the  leost 
amei/,  <^r  any  other  *ign  of  putridity. 

Tfie  gus  was  absorbed  by  lime,  except  a  trifling  residuum^ 
tKat  did  i»ot  amount  to  0*01. 

IK  if  this  exjieriraent  be  repeated  in  corked  bottles,  and 
tW  neat  be  enclosed  in  one  while  the  gas  is  hot,  and  in  the 
^t|v^r  p..f  4,1!  |]  \iu$  ^rnWiL  rciti;    it    wifl  he  found,  that  the 

meat 


Exp,  10,  Cr- 
hbaic  ACid,  ek- 
pelled  froffli 
chalk  bjr  bnr. 
over  mercuij. 


Exp.  It.    Tha 
former  ro- 
peattfd  ta 
corked  bott!«t> 


tnercufjft 


ACTTON   OF  StFFEBEMT  GAftSES  ON   MEAT* 

meattn  the  cola  gas  will  have  kept  well  till  the  l6t)i  d^] 
but  «i?ill  have  ntqnircd  an  un^tl^^u^aot  smell  ;  tvhib  that  i| 
the  hot  ^MH  Ktinkii  np  the  30th  day,  and  is  complete! 
spoiled  on  the  iioth* 

la.  NUroutgni,  oo€r  mercury* 

Ist  dav',     Th^  meat  becume  redder. 

5ISI  diiy.  The  meat  ha*  retained  its  fine  colour,  a 
firm.  The  liqutd»  that  has  flowed  from  it,  ha«  aBbumed  a 
fine  rt'd  colour,  £iid  defJO!»ited  a  i^mall  parttou  of  white  mat* 
•er,  rescmhlitngfjit,  though  the  meat  coiit»»ned  none* 

dTth  day.  June  ihc  10th*  The  meat  ha»  retained  iti 
fine  colour  stilU  on  which  account  1  did  not  take  it  otrt«  that 
1  might  see  how  )on^  a  time  was  necessary  to  effect  itt  de* 
composition* 


TiDfd  icHcs. 


Third  teriet* 
The  temperature  was  the  same  as  in  the  preceding  senet. 


Id.  Oxigen,  iwer  wat^rt  tke  jot  eontmined  orj/y  28*5  cubi 
inches. 


1 


Exp.  13.  0x1*      l9t  day*     The  meat  became  of  a  6ne  red. 

feng^  ofer  gj^  ^j^'  ^^^  ^^^^     yi,^j  ^^^^  retained  its  colour,  tod  did 

not  appear  to  putrefy. 

§tb  day.     Little  transparent  drops  were  obscryed  ;  whtc1| 
increased  in   number  and  &ize  on   the  7th  day,  and  g' 
turbid  and  red  on  the  3th. 

9lh  day.  The  putrefaction  whs  evident  oyer  all  the 
face,  which  began  to  liqueTy,  The  gas' di  mini  shed  greatly 
in  bulk.  There  is  no  doubt  but  the  increase  of  temperatare 
is  the  cau»e  of  the  Bpeedj  putrefaction. 

lOih  day.  The  gas,  measured  in  the  gasometer,  "had  di- 
minished 7  cubic  inches.  Betn^^  placed  in  contact  with  milk 
of  lime.  It  diminished  6  5  cubic  ipche*  more.  Supposing, 
that  the  7  inches  abi^orbed  hv  water  were  carbonic  acid,  13*5 
inches  of  oxi^-en  were  expended,  which  tnust  have  formtf4 
10*75  inches  of  carbonic  acid  gas*. 

♦  T^  CBT^wic  add  d*^,  m  appfl^rs  fiom  the  bctt  r«Miii  eiBperiai 
tmiAhp99ihetu  ^rocu^^  tho  »>imc  in  bulk  as  ihe  oxiftn  git-eapci 


Acrton  or  oifmkekt  oassss  on  mbat. 


17? 


The  I A  iodiM  remftiDijig  haviog  been  teftted  with  nitroUt 
giks^  I  fouitd  tftat  tdey  contaioed  5*4  of  nitrogen,  and  9-6  of 
gxigefw    T^U9  Ibe  2^*5  locbet»  of  oxigen  gns  have  been  eca-o 


I3*<5  carbonic  acid« 
5*4  nitrogen, 
Q'G  oxigeo. 

14*     Atmospheric  air* 

The  tneat  putrefied,  and   was  decomposed  on  the  48th  Exp  U. 
day.    The  water  roee  considerably,  and  absorbed  21  cubic  ^^^^'^^"^ 
iochet  out  of  the  96,  that   the  jar  contained.     The  experi- 
ment having  been  deranged,  I  couUl  not  continue  my  oli- 
aervalioiia* 


15.     Pure  hidrogen  gat 
The  meat  became  of  a  poppy  colour, 


Exp.  15.  Hi- 
No   change,  except  that  the  meat  appeared  '*f«6«'^  **** 


Isl  day. 

4th  day 
dried* 

Qth  dmfm  Sorae  mouldiness  observed,  that  increased  on 
tbt  TtH  d«f , 

Froai  the  8th  to  the  41  st  day  no  farther  change  was  ob- 
terredt  except  that  about  the  SOth  the  tnotildiness  had  dis- 
appeared. The  meat  resembled  beef  salted  without  nitre 
tod  smoked.     It  had  not  the  least  bad  smelL 

The  gas*  tented  with  lime-water,  did  not  render  it  turbid. 
It  bnmed  with  force  and  energy* 

FnHB  tbeiie  experiments  it  appears  how  necessary  it  i«» 
to  repeal  them  se)>arately,  in  order  to  obtain  some  certain 
results.  It  appears  however*  that  we  may  draw  from  them 
Hit  (olfowing  conclusions. 

1.  Tltai  hidrogen  preoenres,  and  even  increases  the  firm-  Genenl  d« 
ncM  of  meat,  by  drying  it.     That  oxigen  on  the  contrary  ^Jwctiom. 
d'Tmiui^hes  this  firmne^y  rendering   the  meat  flaccid  and 
Vioist.     It  is  remarkable,    that  hidrogen    pref>erves    this 
ftrmoesi  eren  over  water^  when  the  gas  is  saturated  with 
mtiiliire. 

^  Tbftt  nie«t  is  changed  and  liquefied  much  more 
ipe«>dtly  tn  oxigeti,  when  it  contains  nitrogen,  as  in  atmos- 

Vut- XXXL— Mabch  181^  N  pheric 
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ACTtOlf   OF   DIPFERENt  ©ASSKS  OK    MEAT* 

ptserit  ftir,  «iid  in  the  gas  from  nitrate  of  potaehi  thtu  wbeo 
the  gnu  U  pure, 

9.  Tliat  nitrouB  gas  resists  putrefaction  mowt  pewerfuU 
next  to  «hich  comce  h'rdrogeu,  and  theti  carbonic  acid. 

4.  That  meat  daes  not  change  so  soon  in  oxigeo  gBs» 
tn  atmospheric  air ;  but,  when  putrefaction  has  comrnenc 
it  proceeds  with  more  energy  than  in  atmospheric  air,  and 
diffuses  a  much  more  offensive  smelK 

5.  That  the  colour  of  meat  getH  browner  in  bidrogeot 
snd  lighter  in  oxi^en  and  in  nitrogen. 

6*  That  neither  hidrog^Jen,  nitrous  gas,  nor  carbonic  ac 
appears  to  undergo  any  sensible  allei-ation  from  the  m 
included  in  it. 

?•  That  oKigen  g&s  whether  pure,  or  mixed  with  nilro- 
geni  ia  converted  into  carbonic  acid. 

n.  That  part  of  the  oxigen  gas  retains  its  properties,  as 
other  combustions* 

g.  That,  during  the  putrefaction  of  the  meat  in  oxi 
gut,  nitro^n  is  produced  ;  which  nitrogen  rnu&t  be  evol 
from  the  meat,  or  oxicfen  has  been  converted  into  nitr 

,10*  Whtn   meat  begins  to  ^row  putrid  in   hidrogeo 
appears,  that  carbonic  acid  is  evolved  ;  but  this  doea 
take  place»  as  long^  as  the  meat  keeps  without  spoiling* 

II.  That  on  meat  in  oxigen  g«s  little  drops  of  water 
formed,  which  reseuibte  the  eruption  of  small  pox. 

A  continuation  of  my  inquiries  will  be  instituted  for 
purpose  of  verifying  the  facts  I  have  announced ;  «nd  pa; 
kriy  of  ascertaJuin;^,  whether  the  carbonic  acid  gaa^  found 
mixed  with  the  hidrogen,  existed  in  the  meat;  and  of  i 
vesttgAtiug  the  influence  of  light,  and  the  luminous  pro; 
tics  of  stinking  me%t« 


III, 


Meat  left « 
loitf  titne  ill 
niuouf  gits.. 


Continu&thn  of  Mr*  Hih^^9nKHi>*s  Paper  on  the  4ctU 
of  Ga»Met  en  dead  jknimal  Flesk^ 

T«  A  Hate  said  in  my  13th  experiment,  that,  finding  the 
meat  not  alter^  after  haYing  remained  57  days  in  aitroat. 


nitr.     Accord 


179' 


I  fitd  oot  ttke  it  out  till  lu 


in 


g*F 


:ust>  ivheu  it  had 


h' 


rpfnitiocd  in  e«titact  with  tlie  ^9  for  134  days,     hitherfir^t 

tooallis  the  tetnperalure  wos  between  7*  ond  20*  [47*^5^  and  TetDperatiu*^ 

77^  F,1*  »nd  ifi   the  Inst  months  it  wus  between  12**  and  QJS* 

[39*  And  b^'7t^  F.]    The  temperature  therefore  iras  much 

iBg^eTa  iJian  vroa  tteceisary  to  fuvout"  the  decom position  of 

iJie   neftt,  yet    it  retamed  a  fine  red    and    fresh  colour.  Resutti, 

The  UqiKir  liowerer,  which  had   such   a  tine  red  colour* 

kni  ibb    m     tocoe    measure.      Having   taken  ihe    meat 

out  0f  tJtUt  nitrous  ^as,  to  examine  it  more  tarefuilv»  I  ^b*' 

terren    '  ver  it  had  touched  the  sidea  of  the  glaWk 

itbati  ,       .     I'jwish.     (Tht»  ipie<;u[rie\vaii  owin^^  to  the 

CDotaet  of  the  ^laaa  diminishing  the  action  of  the  gjHh*)    In 

other  rc»pecl9>  it  was  still  of  a  fiue  red,  had  agoodd^reeuf 

firakoeta,  and  dtd  notitiok  in  the  lea»t ;  but  it  hud  a  alight 

ameU  <^f  n\iric  acid,  with  which  a  little  of  a  peeuhcir  bmell 

WM  observed.   Thus  we  nee,  that  a  longer  time  and  a  liigher 

tempeffsiarv  produced  chungea»  which  did  not  tak^  place  id 

u  shorter  time  and  at'a  b^trer  temperfiture. 

The  white  sediment,  mentioned  in  my  first  eiperhnent,  Fibrin  depo* 
waa  (bundon  examiniktioii  to  be  coagulated  fibrio.'^IVTien  "'f*** 
ggttaTedln  water,  it  PTthibitt-d  itsclfin  the  fonn  of  the  little 
ilrtngs,  that  remain  afier  the  waslilngof  the  coaguium  of 
i.     Boiling  water  did  not  dtsflolve,  but  hardened  it« 

Tbe  tkiirons  pas,  that  had  been  used  for  the  experimetit,  The  gz^  appi"^ 
«heu  brouvjht  into  contact  with  atmonpheric  air  produced  ^^^'^^j^"' 
fnodl  rni  vapour ;  and  the  iliminutioa  of  bulk  was  as  great> 
a»  at  the  oiomeot  of  iti  preparation* 

JL  Hariniy  remarked  in  expennienta  Sand  9,  tbftt  tbe  Catbonic  »ciA 
me«it»  which  hud  remaintd  51  day%  in  hidrogen  gtiB  at  rj  tern-  ^idiwcn  gas. 
perature  from  7^  io  ^o'  [47'75'  to  77°  F.]»  rendered  lirnf*- 
'water  tortnd*  t  tustituted  the  two  foUowing  experimentj, 

*«^  16.    Hidrvg&i  FoSk 

I  prefiared  llii»  j?as  with  zinc  and  dilute  sulphuric  aiiid,  Ejtp.  itX-  Hi. 
to  obnate  the  objf^ction.  that  the  carbonic  add   giis,  con-  f^J^inc^nd 
tatned  in  the  hidrageii  prepirrd   by    passing  llie  vapour  of  sulphuiic acid, 
water  i>»<?T  a  red-bol  iron,  might  have  originated  from  iHiN^^*^  mercury, 
litrret  of  iron, 

N  2  1  en- 


130.  ICTiaN    OF   DirrEREIffT   OASitKl  OX    MIAT, 

Temperature.        1  enc1oii<^  the,  meat  over,  mercury^     ^h«  therrnometcr 
out  of  doors,  from  the  '13d  of  Jiily  to  the  1 4th  of  Stpte 
ber,  WHS  between   8-5°  and  26**  [51°  and  «J0'6°  F.]  ;  that 


I 


Raulu. 


niq 


Sute  of  the 


the  nxHsi  btftweeti  I  J**  and  io"  [d6 75*  and  77^  F.].     T 

shutters  of  the  room  were  closed,  except  when  the  meal  w 
examined. 

I  at  day.  July  the  s6th»     In  a  few  minutes  the  meat  be 
came  of  a  brown  and  livid  hue.  ; 

^  day*     The  colour  brcume  again  a  little  red. 
2*2d  day.  August  the  17th,  ,  It  retiiined  a  pretty  red  a 
frg»h. appearance,  without  any  mark  of  pnuidity. 
^;34th  day,     ^very  thiugvwaH  in  the  an  me  atate,  and  ap- 
peared to  remain  so  till  the  54lh  day. 

Having  taken  tlie  meat  out  qh  thf  64th  djiy,  I  found  it  n» 
neat  the  44ih  fif^^  ^s  U'  it  had  bten  fresh  ;  but  \i  emitted  an  iu^uppoft- 
*^*  i^Ule  btench,  differing  however  front  that  of  meat   putr 

ip  Qxiji^en  gas,  or  atmospheric  air,     Thus  it  apiicarn,  tl 
or^nic  matter  can  undergo  a  kind  of  altvro^ion,  and  diflTi 
vpl^Ule  priiK:ipie^  occasioning  noisome  time)]^  without 
sins  its  coheeion,  as  in  putrefaction  properly  to  called. 
Partol  thega^.      Th^Jjulk  of  tJie  gas  in   this  experimt-nt  waj*  diftniuia 
convened  iuio,ofily  *|ffeordii»g  to   the   v;irifilion   of  the   temperature, 

14?.  [63*5°  FJ  it  wBsj  4:75  ci^bic  inches,  French  weasu 
Wh^W  I  passed  it  through  line-water,  it  rendered  it  vei 
turbid;  ^  therefore  agitated  it  with  milk  of  lime,  aod,  hav- 
iu|^  measured  it  afret^h*  it  was  reduced  to  3  cubic  iuchea,  so 
tJiiit  1*75  cubic  inch  of  carbonic  acid  hud  been  formed. 


carbonic  acid. 


E?cp.  IT    Hi- 


Results. 


17*     Hidrogcn  gns, 
I  pfiiced  a  piece  of  meat  in  some  of  the  rtame  hidroj 


J 


gas;;  and  the  apparutus  was  kept  with  the  preceding,  and 
under  precisely  the  twime  circumi^tance»;  except  that  the 
jar  waa  over  watrr»  and  contained  52  cubic  inches. 

1st  diiy.  .Inly  the  ^6tb.  The  meat  experienced  the  same 
chnui^e,  us  In  the  preceding  experiment. 

«d  dmy*  The  colour  appeared  a  Utile  redder  thau  in  the 
ex p*?Ti me n t  over  m c re u ry . 

a^d  day.  The  meat  looked  red  and  fresh,  and  teemed 
dfiif  r  tlian  in  tlie  experiment  over  mercury.  It  appeared 
wrinkled* 

f  *  The 


ACTtOy   OF    DIFTERCMT  GAISE9  ON    MEAT. 


S 


Tli«  «yater  lias  risen  coasidrmbly  in  the  jar.  and  ritea 
ever)  "ny* 

54tli  cfar.     The  meiit  was  of  a  fine  r^d,  but  no  lonj^r  ^uteof  ihe 
wriiiklcd  :  it  appeared  drier,  and   resembled  sinoked  ni»tat.  »,4^hd°'l*  * 
Taken  out  of  the  gus,  it  tvus  as  hard   as  bmoked  ait^at,  but 
It  dtflToK^  a  horrible  aoiell. 

A*  tbc   temperature  wag  20^  [77*'  F.]  wfteti   the  e^peri-  Diminution 
ttcal  began,  apd  wa»  now  but  14*  [63  5**  F»],  the  quaotity  ^"^  **** 
of  5^  cot),  in.  should  be  reduced,  according  to  Gay-Lussac, 
0*14;    and,   according  to    Schmidt,    0*17:    but  there' re« 
ntaiited  only  36  cub,    in.  of  guii ;   consequently    15*B3,  or 
15'86,  were  absorbed. 

The  ^s,  pittced  ia  oontACt  with  lime-water,  and  with 
milk  of  lime*  difDtniahed  only  a  quarter  of  n  cubic  inch 
morr :  so  that  the  tolul  absorption  \vrs  16'08,  or  l6*l  I. 

If  the  water  and  the  milk  of  lime  did  not  absorb  at*  much  A  conmdereMc 
^a  ui  thV^  experiment^  at  the  milk  of  lime  did   af^^r  the  JJ^^'^j"^^^^.-^ 
experiment  over  mercury  (for  the  rntio  of  4*75  :  1-75  would  formed^ 
gire  for  the  53  cub.  in*.   IJ^jVlt  ^*   '**   nevertheless  evident, 
that  i»  both  the  experiments  there  was  a  con^idernble  for- 
mation of  carbonic  actdt  amounting  to   more  than  a  fourth 
of  the  bulk  of  the  hidrogen  employed. 

Though  distilled  water  may  conlrtin  carbonic  acid,  we 
cannot  tarely  a&chbe  to  it  this  great  quantity  of  gaa  :  par* 
ticutafff  a«  it  was  continually  risiov  in  the  vessel,  «o  thut  it 
wai  absorbing  the  gan,  and  not  giving  it  out.  Uesidi^e,  the 
expefiment  over  mercury  removes  every  dotibt.  The  for* 
matioo  of  carbooic  acid  iherefctre  was  owing  to  the  decom-  ^f  '*»«  ilecom- 
poaitioo  of  the  meat :  for  hidrogen  alone  would  remain  for  l^^i?"  **^**** 
yoara  over  water  or  mercury,  without  being  dtcom posed  in 
Bpy  way*  But  thouj^h  the  giis,  that  remuintd  alter  the  ae- 
parmtioo  of  the  carbonic  acid,  was  ftidrogen  ;  it  in  equally 
certain,  that  part  of  the  bidfog^n  hud  dtsuppi^red  :  for,  and  nat  of  the 
hod  ootlhi«  been  the  case,  the  bulk  of  the  gah^hmilH  imt  l^i«*rogen  lost, 
have  beetj  allured  in  the  17lh  experiuient,  and  in  the  UitJi 
it  aboold  have  been  congidrnibly  increa»erj. 

A*  it  It  not  probable,  that  thi«  hidiog«rn  combiued  with  ar'i>'^t^'**N 
tbr    meat   in    decomposition  ;  sime    it  appears  that  meat  or ''fi'.','im7iha 
giv«a  oat  an  hidrogenous  vapour  when  it  chivugfs  ;  it  would  carb*>aic  iici4» 
follow,  that  the  bidrogea,  which  disappeared^  was  combin- 
ed 


Igg  NONEXISTENCE   OF  SCGAft  IN    IKABKTIC   tLOOD* 

ed  in   tbe  mixture  of  curboaic  «c'id  ^s,  whicb  I  cam 


IV. 


Qh  the  Scnexistcnce  ttf  Sugar  in  the  Shod  0/  Ptnm 
touring  under  Difihftei  Mc/fitus.     In  a  Letter  to  Al 
ANPEa^  M:kBC£T»  M*D,t  F*  R,  S.jrom  William  Hyde 
W^LLASTour,  M*  D'»  Sec.  R,  *S.* 


My  DEAa  Sir, 


iNri 


Attempt  t» 


tf  suciT *"**  AN  reply  to  your  iaquiry  respecting  my  experiments 
41abctic  blood,  the  nonexisteace  of  sugar  in  the  serum  of  dml>t'Ucp«frFunp7 
which  1  h#ve  mentioned  to  you  ut  different  peiicKiu,  I  a 
really  ashamed  to  reflect  how  long^  I  have  suflered  tbeiu 
remaio  neglected,  when  I  consider  their  tendency  to  el 
date  a  curious  point  of  phystlological  research. 

My  first  endeavours  to  detect  sugar  in  the  ^tTum  of 
blood  were  made  soon  after  perubing  the  eecond  edition 
Dr.  RoUo*s  Treatise  on  the  diahetc«  (which  was  publts 
in  1796|)  ar  the  request  of  Dr.  Buillie,  who  was  so  obligi 
as  to  furnish  me  with  various  specimeos  of  diabetic  bl 
and  serum  for  this  purpo«e» 

The  other  set  of  experiment*  which  1  made  with  refere 
to  the  aaine  quebtion  were  not  thought  of  till  the  follow 
year.     The  inquiry  was  then  left  unfinished,  and  I  never 
suroed  it ;  for»  as  I  soon  aflerf  reliuquished  the  practice 
physic,  1  desisted  in  a  great  measure  from  prosecuting  an; 
inquiries  counected  with  medicine* 

However,  since  so  much  of  this  auhject  as  is  strictly  p] 
ftioJoji^ical,    relating   to  the    natural  course  of  circulatri 
fluids,  and  more  e$>pecia)ly  so  much  of  the  investigation 
is  conducted   by  chemical   means,  is  within  the  ran^e  of 
those  pursuits*  which  are  generally  interesting  to  the  Royal 


Fartbertk^ 


I 

1  «■    I 
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Sodctf 


MogrKXiBTSKcc  or  suoar  ik  diabetic  blood. 


Society,  I  «iU  eudeavotirto  give  you  oa  djiitinct  an  sccounl 
aa  lam  able  of  the  progressof  oiy  own  experimeots;  r^qyest* 
tDK  tKat  rou  wiU  in  rtjiarn  *tate,  more  fully  than  you  hare 
bttbeito  dooe.  the  r«ult  of  that  farther  ste^>  in  the  ioquir)*, 
wiiicli  jou  took  nt  my  sug^stion  ;  and  if  it  is  agreeable  to 
Tou,  we  will  without  delay  malce  a  joint  commanication  of 
our  rtraearehes  to  the  Society. 

Althoofi^  Dr.  Rollo  had  bpeo  assisted  in  the  chemical  Df,  Rollo  ml 
part  of  his  inquiry  by  the  well  known  lalenti  of  Mr.  Cruick-  JlJ^iJ^^J^*^'^ 
abank,  it  npfiear*,  tliut  they  •*  had  not  been  so  for  to  »ate  as  opportunity  af 
••  to  obuiu  a  sufficient  quantity  of  serum  for  chemical  ex-  ^^^^-^l^ 
*•  penm€nt*'/*aiid  were  unuble  fully*  to  %attsfy  themselves  by  r«tly, 
tbe  «tftC|  or  by  other  meaas  which  they  could  employ*  con- 
eemiu|^  iheexialfiice  or  nonexistence  of  sugar  in  the  blood  of 
persotif  labouring  under  diabeteti ;  but  nevertheless  they 
mtTK  iiertciiided  of  its  presence. 

For  the  purpo&e  of  forming  some  judgment  on  this  ques*  but  attepptci 
li«ii,  Mr.  Croirkshank  made  trial  of  the  quantities  of  oxalic  '^  ^^fccily 
Acidt  tluit  rould  be  formed  froju  veriim  or  from  blood  in 
thttr  oatural  itiate,  and  from  the  same  serum  or  blood  after 
tbe  addition  of  a  certain  proport too  of  sogar ;  and  from 
the  difference  perceptible  in  these  trials,  he  formed  a  pro- 
bable conjecture  respecting  the  presence  or  absence  of  hu- 
gmr  in  the  i«rum  of  dtubetic  persons. 

Tbis  method,  it  is  evident,   is  liabli^ to  a  twofold  objec- Their  mi 
tioo:  first,  that  an  eiscess  of  other   in i^redienU  beside  lu- •^j*^^"**'** 
gur  will  cause  an  incr^i>ie  of  the   quantity  of  oxalic  acid 
foitftcd  ;  and  secondly,  that  slight  variations  in  the  process 
for  Ittrmtng oxalic  acid  will  tinavoidably  occasion  differences 
in  tbe  result, 

Tl>«  method  which  I  employed  appears  to  me  capable  of  Metho<l 
drtecting  much  smaller  quantities  of  such  an  ingfedieot ;  j[J2L*^  ^'  *^ 
IW,  though  it  might  not  enable  us  to  distinguish  exactly 
tbe  nature  of  any  tmall  quantity  that  may  be  discovered, 
itlU  tbe  mere  question  of  absence  or  presence  admits  of 
determination  with  ^reat  precision. 

For  this  purpose  1  investigated,  in  the  first  place,  how 
the  ftlboaiaou)  part  of  healthy  serum  could  be  most  com- 


•  SoIIo  OD  Diabetes,  p<  40t, 


pletcly 


lU 


NaKBXHTCirCS  OF  SCGAA  IH   Dt  ISETtC  B&009. 


The  albumen 
in  «cruni  not 


pletely  co<t<>uliited,  and  by  whttt  appearances  the  prefence 
of  sugar  thai  had  been  added  to  it  would  be  most  eabily 
disceraed. 

When  heat  alone  bad  been  employed  for  the  congolation 
bfseroiDsto  which  water  had  been  addid,  that  which  ex- 
roaguUVfd  by  iided  from  it  was  still  found  to  contain   a  portion  of  alba* 
"***»  men  dij^^olved  in  it ;  ai>rl  if  thi«*  were  ullowed  lo  remai.iT  atijr 

-^  saccharine  mattfr which  might  be  prt^senr  would  be  diagujiedf 

and  could  not  with  ctriainty  be  dcttcLi  d. 

\3nlms.  &  iiiiiJ!      1  fouodi  however,  that  this  residuum  of  coat^ulubie  matter 

KtcVwM    n^^g***  ^^  altogether   prevented   by  the  addition  of  a  Hniatl 

previously  v  : quantity "of  dilute  acid   to   the  serum   before  coaguintion*. 

iddcKl,  To  six  drams  of  »eram  1  added  half  u  dram  of  muriaticticid 

previously  diluted  with  one  dram  and  a  half  of  water,  and 

immersed  the  phial  containing  them  in  botrnig  waier  during 

four  mitiutps.     The  coat^ulution   was  thus  rendered  com* 

plete.     In  the  coarse  of  a  ft<Af  hours  a  dram  or  more  of  wa« 

ter   exudes  from   serum  that  has  been  &o  coagulated.     Jf  a 

SaU  In  the  s6- drop  of  this  water  be  evaporated,  the  salts  which  it  containa 

are  found  to  crystallize,  so  that  the    form   of  the  crystals 

may  be  easily  distinguished  ;  they  are  principally  commoa 

salt. 

If  any  portion  of  saccharine  matter  has  been  added  to  Iht 
serum   previous   to  coagulation,  the  crystallization   of  th 
salts  is  impeded,  or  wholly  prevented,   according  to  the 
quantity  of  su^^r  present. 

If  the  quantity  added  does  not  exceed  two  grains  and  « 
half  to  the  ounce,  the  crystalliEDtion  is  not  prevented  ;  but 
even  this  small  quantity  is  perceptible  by  a  degree  of 
blackness,  that  appears  after  evaporation :  occasioned,  aa  I 
suppose,  by  the  action  of  a  small  excess  of  acid  on  th 
sugar. 

If  live  grains  have  been  added,  the  crystallization  is  veryj 
imperfect,  and  6O0H  dii»appcars  in   a  moist  air  by  ddiques 
cence  of  the  sugar.     The  black ue^^s  is  also   deeper  than    iu 
the  former  case. 


H 
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Effect  of  the 
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*  1  prenomedl,  ttist  ihU  portion  i>r%lbumea  wai  retained  io  solution  bf  j 
the  a  Ik  all  reduadsBt  in  icfum,  and  sdd&d  the  acid  for  ihe  purpose 
nentrsJiting  it. 

By 


185 


Bf  addition  of  Ten  i^tuns  to  tfip  ounce,  the  crystal tizatinn 
Ihc  wilts  !•  enlireiy  prevented »  and  the  degTec  of  blftck- 
»0,  and  dispostt'ton  to  deliquesce  are  cif  course  more  tnani- 
L      ftvt  ttmn  Kith  smttller  quanittie»*, 

I  A»  I  wna  Rware,  tbst  the  swgar  obtained  from  diabetic  ^wfat  from 

^Hpior  i«  a  differeol  substance  from  common  tujj^ar  (approach-  ^^*^  ^ J^  |^^J^ 
^^bg  more  nearly  to  the  nugar  of  figs),  1  hud  tlte  precaution  «ffect«. 
^Bi  repeat  the  aacne  aeries  of  experiments  upon  serum,  to 
^^%hich  I  made  corresponding  additions  of  dry  sugar,  that  I 
I  bad  formerly  extracted  from  the  urine  of  a  perwn  who  void- 
ed It  tn  considerable  quantity  ;  und  I  found  thecifecls  to  bte 
perfectly  Mmilar  in  every  respect. 

As  a  farther  test  of  the  absence  or  presence  of  «u^r»  1  Farther  twt  al 
found  it  convenient  to  add  a  little  nitric  aciti  to  the  »ilt»,  that 
remained  after  cry  ttalhzation  of  the  drop.     If  the  serum  has 
been  vuccevsfully  coagulated  without  any  addition  of  su^ar* 
e  uddition  of  nitric  acid  mi-rely  converts  the  muriatic  sulta 
to  nitnite«»  and  nitrate  of  soda  is  seen  to  crystallize  wilh- 
ut  foam  or  bhicknesc*     But  when  sugar  has  been  addef),  a 
bite  fuam  ri^es  round  the  margin  of  the  (Lop-;  and,  if  fur* 
liettl  be  applied,  it  becotn^fs  blt^ck  in  proportion  to  th« 
[fjuulity  ufbugar  pre:»ent. 
Such  are  the  oppru ranees,  when  the  proportions  have  been  Oifficiift»es  ia 
ulj  adjusted,  and  the  proper  heat  for  coagulation  applied*  "P*""*^*^ 
must  own,  however^  that  I  could  not  always  succeed  to  my 
tibfactioiir  at  the  time  when  theve  experiments  were  con« 
ucted ;  and  I  am  inclined  to  a«crtbe  ocuu^iiunal  failures  to 
Tin^  ti»ed  more  muriutic  acid  than  ua«  really  neceitmiry^ 
htch   by  excess  of   heat   might   redis^&olve   a  |>art  of  the 
ctNigulslt^    to|bumei»,    and  thence    occasion    appearaaces* 
wbicf),  Mrithout  ivanTuI  dls^c rtiiiiinatiOQ»  UJij^bt  be  ascribed  to 
•agar 

Ali«r  having,  tjy  tins  course  of  enperiment,  satisfied  my- 
self as  to  the  phenomena  exhibited  by  berum  in  its  natural 
ttnte,  and  the  effects  of  any  small  addilions  of  sugar,  1  then 
pro€;eeded  to  the  examination  of  such  specimens  of  diabetic 
bJocKl  or  of  aerum*  as  i  was  able  to  procure* 

s  In  Plate  V,  fif /G»  are  rcprecented  the  decree*  of  btarkiie$&  of  the 
^lro|»  occattoned  by  sddlnf  one,  two,  three,  aiud  four  gtaios  of  fugar  to 
f^  dfACluas  of  icniiD. 

The 
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Tlitfint  vvhiih  I  exnmined  wa»  a  portion   of  bloo<l  iU\ 
h^d  been  tnkett  from  a  pevson,  whotie  urino  had  been  At 
lystdt  and  found  to  contain  sugar.    Th'tb  Uood  h^d  b« 
dritrd,  when  fresth,  by  m  gentle  heut,  »o  us  not  to  coa^^iili 
the  serum*     After  bting  reduced  to  powder,  it  vras  mi 
with  wtttcr»  in  order  ihat  every  ihing  which  remained  toh 
ble  might  he  extractf'd.     A  little  muriatic  a^id  wa^  then 
dedy  and  su6icicnt  heat  applied  for  coagulation  of  the  al 
men.     The  Witter  that  separated  after  eou^ulation  wb»  found 
to  contain  the  salt^  of  the  bloud,  but  uo  trace  whatei 
Kogar. 

A  fccond  specimen  of  dried  blo<jJ>  that  had  been 
tained  to  be  dubctic  on  the  same  evidence  a*  the  pr^cedj 
wat  exaioinvd  in  a  similar  manner,  with  the  same  result,  at 
no  appearance  of  sugar  could  be  disceriKd« 

Id  a  third  insrtauce,  I  hiid  some  serum  from  the  blood 
s  personv  whose  urine  had.  been  tosted,  and  found  **  ter^f 
iwset"     (1  hud   no  opportunity  of  procuring  any  of  tht^^ 
vrine  for  analysis].     After  h  portion  of  lhi$  fierum  had  bec^^| 
eoiiigulated,  art'*,  the  addition   of  the   u&iiul  proportion  of 
tnurrntic  acid,  there  was  no  appearance  whatever  of  etij 
But  when  three  j[^rain»  of  dia>>etic  inj*;nr  had  been  added 
another  ounce  of  the  same  leruni,  the  presence  of  this  q\ 
tity  was  manifest  by  the  same  process. 

I  had  also  a  fourth  opportunity  of  examining  serum  of  a 
person,  whose  urine  contiiined  Sfr  much  saccharine  matti 
that  an  ounce  of  it  yTeldeJ,  by  evaporation,  thirty  six  grail 
of  extracts     In  this  instance  1  was  not  so  successful  io 
experiment ;  for,  thnu*^h  I  wai*  satisfied   that  no  sugar 
present,  there  certainly  was  a  decree' of  blackness,  whi 
might  have  been  orcosioncd  by  about  one  grain  and  a  half 
of  sugar  in  the  ounce  of  scrum*     But  this  black  matter  ap- 
'peured  not  to  besn^ar :  it  was  more  easily  dried  than  sugar : 
it  wa<i  not  fusihle  by  heat  a»  sugar  it :  and  its  refractive 
power*  was  too  ^reat  for  that  of  suj^ar. 

I  onfoTtunafely  had  no  opportunity  of  repeating  lh«  ex* 
periment  on  a  second  portion  of  the  fame  tertttn*  having 
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^  Tire  methoH  hf  which  this  WM  trifd  ha«  smce  ihst  time  beea  ie- 
scnUcil  irt  the  Pha.  Trails  ht  \BQ%,    S«eiaufn»J,  tol.  IV,  p.  89. 
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serum. 


isconsi4enit«}y  em(>ioyed  it  for  ether  eKperitncnts,  «n(i  coo*- 
gulmled  it  at  lh£  saint;  time  with  t\w  former. 

In  tht'  '  t-crimcut  I  aij.kd   l^aU'u  dram  ofthc  urine  5tH  tupeti- 

oftbe^n      /         I  lo&lxdruajsorthe  bcrum,  and, with  adue  *"*^'" 
pfopitfftioQ  of  diluted  muritilLc  acid,  coagulated  us  bt;fore* 
AUl  ^  ^  qunulity  of  tfxtract  added  did  not  exceed -J {^, 

Of  '■-■  lb  and  a  quArter  of  extrwct,  the  diliereiice  was 

vef}*  fniinifest  by  the  ditrknes^  of  the  colour  aod  the  defec- 
tive crv&talU-ZHtion  of  the  salts. 

To  the  remaining  quaotity  of  the  Berum  I  had  added 
tvtce  the  former  proportion  of  t))e  urine,  and  found  that 
thie  quantity  did  not  whoHy  prevent  the  crystal lisatjuu  of 
the  mlu  during  the  evaporation  df  the  drop. 

The  result  of  these  trials  wus  sucli^  as  to  satisfy  nie,  that  Nosugirin 
th«  serum  io  this  instance  contained  no  perceptible  quantity 
of  fiUgaf' :  ot»  at  lea«t»  that  the  water  separable  from 
the  CQaf>:ulatcd  feerum  did  not  contain  one  thirtieth  part  of 
that  proportion,  which  I  had  found  in  the  urine  of  the  same 
peraoo* 

lit  order  to  aeconnt  for  the  presence  ofau^ar  in  the  urine,  Ttie^ri^f 
-mk  most  coniequently  cillier  suppose  «  power  in  the  kidneys  j^^'JJLg'^    * 
of  forming^  thit   new  product  by  secretion,  which  does  not 
aeeni  to  accord  ntth  the  proper  office  of  that  or^^an  ]  or,  if 
we  Mippoae  tiiesugur  to  befunued  in  the  stomach  by  a  pro-  or  conv<*yMl  u 
cefs  of  tiD perfect  assimilation*  we  must  iUi*n  admit  the  ex-  fronTiVe'"' 
isteoce  of  »ooie  channel  of  conveyance  from  the  stomach  to  jwmach. 
the  bladder,  without  passing^  ihrou|;h  the  j^enerfll  system  of 
blood  'vetseU.     That  some  such  chnnnel  does  CTiist,  Dr. 
Datwiu*  endeavoured  to  ascertain,  by  g^iving  hirge  doses  of 
nitre*  which  he  could  perceive  to  }>ass  with  the  urine,  but  Dr.  Darwin^ 
could  no*  detect  in  its  passo^e  through  the  blood  ;  and  he  proT«^ih^bT 
im^giiied  the  channel  by  which  it  wus  conveyed  to  be  the  ab-  Ditre. 
■fltbcat system,  upon  the  sup])OHition,  that  they  might  ad-  ' 
nitof  aretro^ude  motion  of  their  contents. 

Without  adopting  the  theory  of  Dr.  Darwin,  it  did  ap*  Thtauthor*^ 
tome,  that  the  fact  deserved  to  be  ascertained  by  some  ,^tL^h* 
more  decisive  than  nitre,  and  I  cnnceired,  that,  if  prus- 
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tiute  (it  potauli  could  be  uk?n  with  safety*  it«  presence  j 
wouM  be  discerned  by  means  of  a  Soltiiioo  of  iron  in  at  vcnnll 
proportion  a»  uhuobt  any  kuonn  chemical  test.  Upon  trial 
ofthi»»a!t,  I  founds  thut  u  solution  of  it  might  betaken 
without  the  leust  incouvenierice,  and  that  in  lens  thnn  one 
hour  iind  a  half  the  urine  brcnme  perceplilily  iniprei^nuted, 
and  continued  m>  to  the  tifth  or  «ixth  hour,  aV(!ioujgh  the 
quantity  t«keii  had  not  amounted  to  more  ihuu  three  grains 
of  the  suit. 

After  a  few  previous  trials  of  tbf  period,  when  the  princi- 
pal imprerrnation  of  i\\m  urine  miyht  be  expected,  and  when 
the   pri;s**nce  of  the   prussiate  {if  it  existed   in  the  blood) 
might  with  most  reason  be    pref«umed   to  orcur,  a   healthy 
person,  about  lhi)lyfi>ur  years  of  aye,  was  induced  to  take 
flf  dose  correspondii*^  to  tfiree  ^jrains  and  a  halfof  the   dry 
suit,  and   to  rtfit^al  it    every  hour  lo  iJie  third  tiiue.     The 
urine,   beinjt  exaniined   every  half  hour,  was   foond  in  two 
hours  to  be  tin;^L'tU  atid  to  nfford    u  det'p  Ijlue  at  the  end  of] 
four  hours,     lilood  was  then  liiken  from  the  arm,  and  the. 
coa^iruluni,  after  it  hud  formed,  was  allow rd  to  contract^  bO/ 
that  the  sernni  ndijhl  be  fully  sepanited.     The  presence  of! 
the  prui*r>iutc   vrut>  then   endeavoured    to  be   discovered  by 
nieiuu;  of  a  holution  of  iron,  but  without  effect  :  and  ob  i 
thou^^ht,  that  the  redundant  alkali  (whirh  had  been  ascer- 
tained to  [u-^v^il  in  this  serum)   might  tend  to   prevent  the 
appearance  of  the  precipitate,  I  added  u  small  cjuantiiy  of 
dilute  acid  ;  but  btilt    \  could  not  discern,  that  any  degree 
of  blueness  wui»  occasioned  by  it. 

This  evi>eriment,  having  been  repeated  a  second  time 
♦with  the  same  result,  seemed  to  me  nearly  conclusive  with 
Trfpcct  to  llie  existence  of  some  passage,  by  which  substao- 
ces  certainly  known  to  be  in  thtvstoniach  may  find  their  way 
to  the  bludder  without  being  niixcd  with  the  genera!  mass  of 
cii  en  la  ling  fluids. 

Bnng  desirous  of  ascertaining,    whether    the   prussiate 
could  be  discovered  in  any  other  secretions,  1  have  repeatedly 
examined  my  saliva,  at  limes  when  the  urine  has  manifested 
a  very  strong  blue,  by  adding  solution  uf  iron,  but  1  could  ^ 
at  no  time  perceive  the  taliva  to  be  tinged.  fl 

I  have  alsHj,  duriug  a  severe  cold,  accompanied  with  pro- 
fuse 


voiisxitrciicB  or  sugar  im  biabbtio  slooo. 
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fu«e  rttntiiti^uf  uuter  froai  the  uo8e»  mnde  a  f-iinilarexomi'  <!WchAr«».:  froa 
o«tiou  ofthty  flinchaii^e,  F*ut  have  not  been  abk  to  perctfive  ^^'^  ^"'*' 
uny  tmcrof  the  prubsic  acid, 

ll  irw  nearly  in  this  state,  tbrt  I  left  the  inquiry  at  the  Trial  of  tbr 
penod  1  have  meotivued  ;  aud  1  dt>  not  remeaiber  to  have  5jj|J[^^  *^*****  * 
uifttle  any  other  expenmrnts,  when  I  requested  your  assiBt* 
mnce  iu  milking  that  of  tlie  eerum,  that  U  aecretcd  in  conse-* 
^aence  of  the  application  of  a  blister.  Your  report  upon 
the  reAutt  of  your  experimenls,  in  addition  to  those  whlcli  1 
have  abore  related,  nearly  saiiified  me  as  to  the  existence  of 
feOfue  unknown  chaiKiel  ofconveyanc'e,  by  vvhlch  substaucei^ 
mmy  reach  the  bladder. 

H'lth  respect  to  Dr.  Darwin's  conception  of  a  retrograde  Ftetroer.nfe «J 
actionof  the  iibs-orbents,  it  is  so  strongly  opposed  *»y  *li^  j.J^benji'^o'  . 
known  structure  of  that  system  of  Vessels,  that  I  believe  frjw  probablr, 
persons  will  admit  '\t  to  be  in  any  deji^ree  probable. 

Since  we  have  become  acquainted  with  the  surprising chiv  S  cretion  gftT 
micaV  effects  of  the  lowest  states  of  e!ectii«:ity,  1  have  beeu  ^  bv'rl^*" 
inclined  to  hoite^  that  we  mi'^ht  from  thid  soiirce  derive  Bome  tricUj. 
explanation  of  Msch  phenomena.'    Hut  Uiough  I  haVe  rtirer-^ 
red*  secretion  Ui  general  to  the  agency  of  the  electric  power 
with  which  the  nervett  appeared  to  be  indued,  and  am  there- 
by reoonciUd  to  Ute  secretion  of  acid  urine  from  blood  t^at 
i»  known  to  be  alkaline,  which   before  that  time  seemed 
bigbtr  par»do]dcal ;  and  although  the  transfer  of  the  pru^- 
•Mte  of  potash,  of  sugar,  orof  other  sub«taDcei»,  may  equal- 
ly be  effected  by  the  sante  power  ««  acting  cause;  still  the  Thcchinrvrt 
channel  through  which  they  are  conveyed  remain*  to  bedia-  ^**^^  tohc  Jl^ 
covered  by  direct  experiment. 

I  have,  indeed,  conjectured,  that,  by  exiimining^the  blorwi 
la  the  abdominal  vesseU,  or  contents  of  the  lacteaU,  it 
night  be  potaible  to  detect  them  in  iransiin  ;  but  1  have  not 
been  inclined  to  tnake  such  experimeD«3  on  liviuganiLDals, 
as  would  perhaps  throw  li^ht  upon  the  subject. 

1  retnaia,  dear  eir*  with  ^reat  regard, 
Voura  very  truly, 
Jmmmrf  1,1811.  W .  H.  WOLL ASTON. 


*  FhilosophicaJ  Mjij^mc  for  June  1809. 
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Russetl  Sqtioret  January  6»  18 lU 
MY  DEAR  SIR, 

JL  A  m  mudi  gratified  to  find»  that  you  W'c  at  U&t  beea^ 
iuduC4;d  iQ  communicate  to  the  Royal  Society  your  curioui- 
inquiry  respecting  the?  state  of  tlie  blood  in  diabetes*  I  wai 
aujkious^  that  the  specious  hypoUieais  of  the  presence  of  su^ 
gar  in  diabetic  blood,  which  had  been  saiiclioned  by  the 
authority  of  Dr.  RoUo  and  Mr.  CruickBhank,  aud  vrhich  I 
had  myself  urged  in  support  of  ttieir  theory,  fourteen  J^tirif 
ago,  in  an  inaugural  publication,  should  uo  longer  obtaiii 
aci  undue  weight  among  phyeiotogicai  inquir^ra. 

With  regard  to  the  experiments  which  I  tried  at  your  re«J 
quest  a»ome  yt*ar»  ago«  tvilh  a  view  to  ascertain  whether  prus* 
aiate  of  polasih  taken  into  tlie  Btoraach*  and  faond  to  exist  iai 
the  urine»  could  nho  be  detected  in  other  i»ecretioDii»  1  6od|j 
oo  referring  to  ray  memorandnms,  the  followiug  particulei 
which  I  itiaU  trauKCribe  verbutiuu 

••  August  10,  1807-    Having  heard  from  Dr.  WolUstoD, 
that  prua«»iate  of  pot  nth  could  be  taken  into  the  stomacbfl 
with  perfect  safety,  and  that  its  presence  could  afterv%ard 
discovered  in  the  urine,  but  not  in  Aie  serum  ;  and  beii 
invited  by  him  to  follow  up  this   inquiry^  with  a  view 
connect  it  with  the  tlie©ry  of  diabetes,  I  tried  the  following 
experiments* 

Ejrp,  U  "  After  having  satisfied  my&elf,  by  trmlt  oladt' 
by  some  medical  gentlemen  upon  themselves,  that  consider* 
able  dosca  of  pruitsiate  of  potiibh  might  be  taken  without  th^i 
least  iocnnvcnience/  1  gave  to  a  young  woman,  lubouringj 
under  diabetes  melUlua,  five  grains  of  pritssiate  of  pota»la>j 
dissolved  in  water,  und  this  was  repeated  every  hoar,  till  ih« 

had 
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h^  tzken  thirteen  or  fourteen  such  doseti.  After  ilic' 6f^h 
dout^  K«r  iirioc,  by  the  ^dttion  of  u  <irop  or  two  of  u  tolu- 
Hofi  of  flalpbate  of  iroo«  lurned  blue  instatiti^r.  At  this  pe- 
riod of  the  experiment^  tt  blister  whs  oppliert  to  her  stOToach, 
aad  •fier  a4Vw  hoars,  ivhile  slif]  taking  the  pruiiiat^  of  pot<« 
MhkSod  while  the  urine  glron^lyindicarcd  \Xv  pt^etict,  the 

bVttter  wu  cxiU  a»d  the  serum  co11e<;ted.     This  serowa  fluid  ^^^^  *?  **•« 
»    -  ♦       t  .  .  »  .  ,         *     lerooi  rrom  m 

bctog,  10  tn«  tame  manner  ua  th«:  urme,  subjected  to  the  bhitcr. 

»ctiock  of  a  solution  of  sulphate  of  iron,  did  not  suffer  any 

elMiii|^  of  colour  in  the  Irdti  indicatire  of  the  presence  of 

prattle  Acid,     Yet  the  urine  stitt  rembintrd  capable  of  io- 

partioga  Wue  rolour  to  Rolutioii  of  iron,  fifteeo  houra'after 

taking  the  fant  dose  of  the  pruiisiate  of  potash. 

£x9.  ^     *•  The  aame  person  beinff  soqn  afterward  put  i^^J**** 
apoo  a  coarse  of  ferru^inoue  medictnest  and  having  taken  4100  taki^. 
OOO^dcnlile  quautttieM  of  anl[>hnteof  iron*  nu  tdcannturalty 
occurred  to  me,  that  the   phenomenon  uiij^ht  pertiapjt  be 
reversed  ;  but  upon  adding  prussiateof  (»ot&dh  to  the  nrine»  No  iron  ia  (he 
no  veatige  of  iron  could  be  discovered,  and  the^ame  attempt 
wma  repeated  several  timen  with  the  same  negative  result. 

Ejrp*  3»  ^'  Dec^  9,  I8O7,  The  fluid  obtained  by  meaas  Exp.X  " 
ofttbliater  (aa  in  Experimetit  K)  being  not  iinmediutely 
4rnved  from  the  circulation^  tiuce  it  may  be  considered  as 
the  product  of  a  secretion,  1  was  desirous  of  repcatii)|f  Dr« 
WolUsUm*s  experincient  on  the  serum  itself,  under  circum- 
tliiieef  of  imprecation  similar  to  those,  in  which  the  serum 
•f  the  UlUter  was  examined. 

*•  For  ihia  purpose,  a  young  woman,  after  takings,  in  divi-  Pri»«*ate  of 
dcd  doaet,  about  a  dram  of  prussiateof  potssh  in  thecourse  ^  f„  ^f,J 
of  tprtte  hours,  lout  some  blood  by  cupping,  an  operation  urin«,  tmt 
iryeH  had  been  ordered  for  a  local  complaint  under  which  1^'^^^^^^,^^^ 
tlitm  laboured.     The  s*!rura  having  been  allowed  to  separate,  bioc4, 
•ikd  atiule  nitric  acid  having  been  added  to  it,  not  the  least 
▼ertiCe  of  prussic  acid  appeared  on  applying^  the  test  af  su)- 
|»liotCQfiroD,  a)thouci;h  the  urine,  made  durioi^  the  six  hours 
which  preceded  and  I'ol lowed  the  cupping,  was  atronfjjy  itn- 
pre^aied  with  thatacidt  and  struck  a  vivid  blue  upon  ad- 
dia^  tKe  smallest  quantity  of  iron/' 

1  hare  only  to  observe,  in  addition  to  these  particulars,  Prm«Iate<tf' 
Ibat  the  ausctptUiility,  by  which  pru  «siate  of  poUsh  ia  trans-  ^l^^lj^\^ 

milled 
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the  bli^dei  in 
alt  pffrM>n& 
itrith  the  nine 


No  JoconTeiti- 
tocp  from 
tekiug  it. 
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nitted  to  the  bladtler^  &eeiTis  to  vary  in  fiiflFerentiiulivirluQls; 
for  in  Ave  triuU,  made  at  Guy 'a  Mo»pital  in  fivv*  1805, 
fttiled  or  discovering  any  ve&vige  of  this  salt  in  the  urine  ( 
persons,  who  hud  Inkeii  it  ia  quantities  sufficient  to  produce 
its  appearance  in   others.      Three   of  these  individuals^ 
»hou1d  observe,  were  tit  the  time  under  mercuriil  troiit 
nient ;  and  an  idea  occurred  to  me,  that,  mercury  having 
i;i;reat  afhiiity  for  pru^HC  acid,  the  pre«ence  ot  this  metal  ii 
the  fystem  inii^ht  prevent  the  effect  in  question.     But,  as  ii 
the  two  other  failure*  no  mercury  wa»  present,  I  cannot  lay 
any  stress  upon  this  conjecture.     It  may  be  proper  to  men* 
tion,  that,  in  the  frequent  trials  tvbich  1  have  madeviith  the 
prus^iute  of  potash,  no  symptom  or  inconvenience  ivhatev^r. 
huB  ever  occurred*  which  could  be  ascribed  to  this  suit* 
I  remain  ever» 

My  dear  air,  with  great  esteem* 
Yours  sincerely, 

ALEX.  MARCET* 


The  channel 
of  comrt-'yance 
may  be  the 
arteries  and 
l^ymphaiic^,  to 
the  exclusion 
4»:  lite  veioi. 


P.  S.  Whilt  revising  the  proof  of  this  ftheet,  it  has  been 
observed  to  me  by  some  friends,  and  in  particular  by  Dr» 
Henry  of  Mancliester,  and  Dr.  H«  Pearson  of  London*' 
that,  in  order  to  show  distinctly  that  certnin  so bstances  find'! 
their  uay  to  the  bladder,  without  pa»»ing  through  the  gene* 
nil  eirculntion,  it  would  be  oeces&ary  to  examine  the  arterial* 
fjs  well  as  the  venous  blood«  since  it  is  not  impossible,  tha 
the  whole  of  the  Pu^ur  in  d'abete^,  or  ihe  prus&iate  of  pot* 
HHh  iu  the  experiments  above  relatetl,  m»y  be  conveyed  to 
the  urinary  or^faits  by  the  arteries,  without  entering  the  ve- 
nous system.  Arcordiiig  to  this  hypolhesiB,  it  may  be  con- 
ceived, that  the  Miine  siibstance&^,  when  conveyed. by  the  ar» 
teriesto  distant  purtb  of  the  body,  may  return  by  the  ab- 
sorbent system,  and  might  iu  this  caf^e  btf  discovered  in  the 
thoracic  duct.  Thi«s  view  of  the  subject  msy  deserve  farther 
investigation  ;  and  i  hope,  that  this  curious  quej^tion  will 
foon  be  drcidt:d  by  appropriate  experiments* 


will  ^ 

m 
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VI. 

0»  ikeJigoriihm  of  Imaginary  QuantiHeM, 
n  Correrpouflent, 


Tn  a  Letter  ji^om 


I 


To  W.  NICHOLSON,  Etq. 


SIR. 


z\S  tiettlier  of  tlie  papers  wliich  you  did  me  the  honoirr  Defective >lf< 
to  insert  ill  your  Journal,  1*Oq  the   Defective  Alsrorithm '"''*'™«^''^"«^ 
of  lioiiguittry  Quaniities'^    has  been  noticed  by  nny  of  your  u,». 
fDatheui«tu-a1  correspondents,  I  now   propose  to  fulfil   ray 
protitise,  vix.  *•  That  if  no  answer  uppeored  wiibin  thret 
moothft  I  would  theo,  through  the  mediitm  of  your  Joor* 
nal,  ^\ve  my  own  cxpUontion  of  the  difficulty,"     1  cannot* 
however,  but  regret »  that,  amongst  the  many  nble  advo- 
cates for    the   introductioo  of   these  quantities  into    loa- 
ibematifHl   inveslijjiitjonii,  no  one    of  them     shoyld  have 
Stepped  forward  lo  explain  an  anomiily  attendinj^  »uch  in- 
troduction* which  ueemn  to   militate  io  oaoch  against  th« 
boaailtd  certainty  of   results,  deduced  from  inathematicAl 
mre«ti^tions. 
The  defect  pointed  out  in  my  former  letters  is,  1  believe,  RmhIh  from 


a  n^w  cM*e, 


which   has  not  been   noticed    by 


any   of  the  '^^r^^-yj    ^ 


wrhtni  on  the  sabject ;  lud,  uoleas  it  can  be  satitfactortly  certain, 
J.  it  is  impobbible  to  deny,  that  uDcertainty  and 
lit  necessarily  attend  n\\  retiulttt  obtained  through 
the  medium  of  imni;inary  quantitiesp  I  am  sorry,  through 
e  backwardness  of  your  other  correspondents,  it  has  fallen 
me  to  enter  ufion  ihi*  subject ;  I  will,  however,  do  my 
best  to  explain  the  anomaly  in  question;  at  the  sanae 
time  t  csDiiut  but  again  repeal  my  rc-^ret,  that  it  has  not 
been  taken  up  by  some  one  more  conapetent  to  the  ta»k. 

First  then,  let  ua  consider  the  orit»in  of  these  Joiagi nary  Origin  of  imi- 
exprlf^u«lDfc,  which  may  be  traced  to  the  very  tirsi  princi- Pjnaiy  cxprc*. 
pie*  of  algtbra.     We  are  tunght  tn   rauttiplication*  that 
f  4-  «j*,  and  (  — *i)\  hre  both  tn  be  reprfsented  by  n*  ;  and 
CfMMequetktly,  when  the  converse  of  thi»  operation  arises^  oi 
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sJwas. 


^ft* 


from  npplying 
generally  whiC 
vras  intended 
for  partkuflar 


Th«  ambigtt* 
tif  does  not 
fixi»t  In  cer* 
Ula  Cites. 


Caused  by  ex< 

lerent  quBiiti- 
ties  by  one 
fymbol. 
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when    w«   are  required  to    extract  the-  squart*  root  of 
it  ts  dlher  4-   o,  or  -^c;  bui   if  il  bt;  rt^quirrd  to  extri 
the  square  root  of  —  a%   we  must  oeiesearily  be  ttu 
ped  in  our  progress,  lor  there  being  nft  previoas  Convi 
tion,  thiit  —  a^  shall    represent   the    square  of  any   qiu 
tity;   it    follows,    that,- when   such  a  cufie  arises,  we 
not  able  to  assign  to  it  any  particular  root,  aDd  we  are  t1 
presented  with  the  first  aad  the  tao^l  tdmpie  form  of  ii 
gitiary   quantities.      These   expressions,  however,  thouj 
they  have  oo  dcBnite  value,  yet,  considered  as  malhei 
tical  symbols,  ought  to  be  subject  to  certaiu  rules,  «s   w^ 
us  other   symbols,   which  are   the   representatives  of 
quantities;  the   rules,   however,  which  are  laid  d*wn 
operating  in  the  latter  caae,  frequently  require  certfiin 
dtlications  before  they'can  be  applied  to  the  former,   aj 
most  of  the  diflicuHies,  which  have  occurred  with  regard 
f})e  tt1|;orithm  of  imaginaries,  have  arisen  iu  making  rul 
general,  which  were  first  intended  to  answer  only  iu  pai 
cular  cases. 

We  have  seen  above,  that  v'a*  :=  i  a ;  that  is  to  say , 
has  an  ambiguous  root,  which  may  be  taken  either  at  ^ 
^r  ^a;  but  this  ambiguity  has  not  place,  if  we  know 
the  quantity  a^  was  generated,  and  have  occasion  afterwai 
to  retrace  the  steps  of  our  operation  :  we  cannot j  for 

stance*  say,  that    V  — c  X  —a  =   K  a*  s  JL  « ;  or 

V  ^  tf  X  +  fl  =  "^  «'  ^  dta  for  the  square  root  of  a 
both  these  cases  is  determined ;  that  is,  when  consid4 
with  regard  to  its  generation,  it  has  but  one  root ;  whf 
ill    origiu    not    been    Ifnown,  we  muit  have  prefixed  t1 
ambiguous  sign  to  the  root  a,  and  Tor  this  obvious  reason, 
that  we  ktiow  not,  when  a*  n  unconditionally  assumed,  w] 
ther  it  be  the  representative  of  {-\-  a)*,  or  of  (^a)*;  thi 
being  both  eitpressed  by  the  siame   symbol   a*.     In 
there  is   no  ambiguity    in   the  extraction  of  the  roots 
quantities,  except  in  those  cases  in  which   we  are  ui 
quainted  with  their  generation;  and  in  these  it  must 
cessnrily  arise,    becai»Be  we  have   agreed  to  represent 
powt'f*!  of  different  quantities  by  the  same  symbol. 
There  aie,  for  instance,  three  different  quautities,  which. 
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being  cubed,  give  unity  for  the  result;  we  say,  therefore,  tnttdbyaa 
that  I  bat  three  roots ;  aod,  if  we  arc  simply  requested  to  ***"*?'«• , 
eztmct  the  cube  root  of  1,  we  may  make  it  either  1  or 
ii— 4  -|-  ^  ^ — 3,  or^^l- —  i  t/ — 3  ;  for  the  cubi-  of  each  ef 
these  qoaotities  is  represented, by  1.  But  if  we  are  adked. 
what  is  the  cube  root  of  ( — ^  +  ^  \/-r3)*,  we  munt  not  say, 
that  (— ^-l-^v' — 3i'  rr  1 ,  and  therefore  its  root  is  also 
equal  to  1  ;  for^»a8  in  this  case  we  know,  that  1  is  the  re- 
presentative of  the  cube  of  a  particular  quantity,  its  cube 
root  must  necessarily  be  that  quantity,  and  no  other. 

dence  it  uppears,  that  there  is  no  ambiguity  in  extract-  No  ambtf  nitj 

IDR  the  roots  of  quantities,  which  are  known  to  be  gene- 7^*"*»^J^"o^ 
,-,  .....  -.  .       nowihcqumo- 

rated  from  the  constant  multiplication  of  a  given  quantity  t'ty  wasgcne- 

hy  itself,  whether  this  quantity  be  re:il  or  imaginary.     But  ^<^> 
if,  b}'  the  multiplication  of  two  unequal  factors,  we  arrive  JJJ^J^  "iJ*^ 
at  any  result,  and  have  afterwards  to  extract  the  root  of  that  unequal  fM- 
quantity,  there  is  then  nothing  in  the  nature  of  the  case  *®"' 
to  limit  the  roof.    If,  for  example,  we  find,  that  the  pro- 
duct (—.  |  +  ^  ^/— 3)  X  (— i  — i-/— 3)  =  l;  and  we  have 
afterwards  to  take  the  cube .  root  of  this   product ;  there 
is  nothing  to  indicate,  that  we  ought  to  take  one  root  in 
preference  to  another :   whence  it  follows,  that  a  quantity 
generated  from  the  product  of  junequal  factors  has  all  the 
generality  of  a  quantity  unconditionally  assumed  ;  whereas 
that  which  is  gederated  from  the  product  of  equal  factors 
has  not  that  generality ,as  it  admits  only  of  one  root ;  while 
the  other  quantity,  made  up  of  unequal  factors,   has  as 
many  roots  as  there  are  units  in  the  index  of  the  power, 
the  root  of  which  is  to  be  extracted. 

Let  us  now  see  how  far  what  has  been  said  above  will  Api>licatioo  to 
serve  to  explain  the  difficulty  stated  in  my  former  letterfi,  ***®  P?""  *^ 

.  .  QUCMtlQOf 

or  rather  in  my  last  letter,  to  which  I  intend  more  parti- 
cularly to  direct  the  following  remarks  : 

The  quantity  which  I  proposed  to  square  was  the  fol- 
lowing, 

^— T+  i  V^— 3  +  V— i— lv^-3. 

Now  here  the  quantities,  under  the  cubic  radicals  are  the 
two  imaginary  roots  of  the  equation  x*rz  I  ;  which,  for  the 

0  3  sake 
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Aniwer  io4ti»the  reason  nf  this  reatrirtion  is  obvioast  because  thoa( 
SH^Mrr      •^^  *•  '^"^  coobcqtitfttly  «•  =  •*,  ^\ncU  arr  botb 
^uaoiiie*.       presented  by  unity,  or  ],  yet  ihc  cube  rcoi  of  ilie  ioriner) 
fl,  and  of  the  Utitr  I  :    as  id  evident  fi«m   tiie    precedii 
pert  of  this  paper,  the   firi»t  (l,)  betn^  firodocfd    froin    tbe 
Cabing  of  «  certum  quuutitv  o,   und    therefore   having 
cube  root  =  a ;  and  the  other,  bem^  the  product  of  ti 
unequal  faetorsi  posBe&>es  uli  the  (;enerulitjr  of  I    unc( 
ditlonally  assumed* 

Hence  it  appears,  that  there  may  be  quttntities  equal 
each  other,  which,  when  placed  under  the  s^me  nidicai 
lose  their  equality  :  Ihe  one  of  them  being  rtbtricted  to  gi\ 
$,  particular  root,  and  (he  other  a  different  root;  and   thfri 
fore,  m  auch  cases,  uUhough  the  quantit^^^  uud  the  radu 
•re  precisely  the  surne,  yet  alt  equality    l>etween  the    t\ 
ceasci^,  and  they  must   be  considered  oa  totally  dissimilar^ 
quantities. 

This  iji  exactly  the  casie  in  the  examples  propoaed,  aA 
may  be  made  evident  as  follows: 

We  hares^en,  that  d*  =:  b,  and  A*  ;:=  a;  and  if,  in  con- 
sequence of  this  equality,  we  make  our  tirat  result,  ob« 
tained  froqa  squaring,  vii. 


f 

^6 


I 


+   9   + 

111  we  did  in  the  numerical  examples  we  should  find,  ih^X 
in  contitiuing  the  operntion,  we  should  not  arrive  at  th^ 
same  result  as  in  the  former  case ;  that  is,  by  multiplying 
aguini  in  order  tx>  cube  the  expreatiiou,  we  should  have 


v'a  + 


I 


3  1 

i|hi^b  is  dlflereot  from  the  former  rntllt. 


The 
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The  diScoIt^  therefore  tUted  in  both  my  former  letteti 
U  thof  exp)«iii«:^,  uamelvt  that  *»e  linve  con-^idered  qoanti- 
ti«*i  ■•  «q>ialv  btcaoee  th^j  iirirTcpr<f»emt4i  by  the  somelym* 
hch;  wbereiKi,  id  C0naet|uenee  of  ihu«  eutertng  under  rU' 

^ukgmh,  ftitd  brini;  rvstricted  with  rej^&rd  to  their  tools,  ail  ' 

^Bh|u«lity  i»«*l«ieea  tbem  ceutes. 

f         Willi  ret(«rd  lo  the  iiropel*  critenoii^  by  which  such  iino-  Method  •f 

I      latlie^  way  be  guarded  almost  in  other  ca^es,  there  ^pj>e*ri  fg^^^f^^^jj^ 
to  be  none  inore  general   than  the  following,  viz. — that,  in  aii<^iuilie4. 
the  in%olutioti  of  qnaatiltc^  uader   radicals,   the  operutioti 
»boold  not  be  wiirked  cut  at  length,  but  indicated  by  tbe 
m^w  of  the  p«nicu)ur   power,   to  «^bich  it  is  to  be  raided, 

I  have  thus  entieuvoured  to  fulhl  the  promite  which  I 
ami/t  to  my  former  letter;  but  how  fur  what  1  have  taid 
majf  be  coiikidered  u%  s^iti^ractory  must  be  lef\  to  others  to 
dteSr,  I  %hn\\  only  observe,  that  if  any  of  your  corrc* 
ipoi^dents  sbouid  percetve  any  defect  in  the  reasoning  em* 
ployed  in  the  preceding  pa^es,  1  aha  11  be  extremely  happy 
tp  aee  it  corrected  lu  a  j>ubKqueat  number  of  thia  Journat ; 
if  not.  I  mav  probably  at  some  future  time  trouble  you 
with  a  few  other  remarki  Ou  this  tnbjectp 

VourSf 
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VIL 

Deseripfi^n  ftf  «  ComptmoXiom  Pendulum  for  a  Clock  t  Ay 
Jl^.  ApiLM  Hbid»  of  Green' §  End,  }VoQiwich\ 


^     SIR, 


^^  OU  will  have  the  gjoodoesB  to  lay  before  the  Society  of  H^lf-jecond 
Aritke*  m  h»lf-«econd  compenBating  pendulum  of  my  in- compeosation 
veotMQ  ;  which  is  so  simple  in  its  con!»tructioo»  that  it  will  **""  "  '*™* 
be  fnlljr  iioderktood  by  viewing  cither  the  pcckdulam^  or  the 


c#  ibe  Soe  of  Art*,  vol.  XXVIU,  p*  «30. 
le  Mf.  Rcid  ibr  tbb  invention* 


Fifteen  guineas 
drawing 


900 


coMrsMATioii  movivn. 


« 


dfftwmg  which  »cooai(»ni«s  iu    1  believe  rt  to  b«  ntfw,  and 
«l«li'm£  it   to  be  utrful  to  the  wortd,  I  htv^  |ir««UfQe«t  t<|.| 
iciid  it  to  the  Society*        I  am*  sir» 

Your  hti table  kervaot, 

AUAM  KEID. 

Mffiffnet  to  the  Drawing    (^f  JT/f-   Reiifs  Competiiati&n' 
p€^duhmi  PL  VI. 

Thty«n*JMrif«B      Fig»  1  and  ^,  PI.  VI,  A  B  reprtffieot  the  sieel  rod  extendi] 

dtefn|»4,        j^^  through  llie  whole.     C  the  bob.  xup ported  upon  the^ 

coropensftting  cyhnder  of  zloc  D,  which  bunounds  ilie  rod' 

ABi  tud  rt^Std  upon  the  nut  E  ofa  screw  tapped  upon  tha 

cod  of  the  itefl  rod,  to  Lring  it  to  e^iact  time  ;  an  this  ex*] 

panda  downwards  by  heat,  tlie  zinc  expaiida  upvvards  the 

•4me  quantity  ;  so  that  the  bob  ulways  rtmuiuii  at  the  sHme 

distance  from  the  point  of  suspension.     Fi^.  3»  is  a  >ect)0[i 

to  explain   more  dearJy  the  thickues*  of  the  iinc  tube  Oi 

nod  the  form  of  the  steel  rod  at  ir,  where  it  passes  throut;h' 

the  bob,  which  is  of  the  i^hape  shown  at  L,  that  ilie  rod  or* 

the  bob  may  not  turn  round,  when  the  nqt  E  h  turned  t<|' 

adjust  it  to  time. 

The  following  Method  i$  !•  he  employed  to  make  the  Compote  * 
sating  Pendnium  of  Steei  and  Zhkc, 

Matliodof  ProCilf^  a  rod  of  fbrged  blistt^r-steel  59*7  inches  long,  •27 

making  it^        diameter,  heat  it  to  a  while  heut,  which  will  opeu  the  pore* 
of  the  steel,  and  give  it  the  sraailent  expansive  powtr,  that 
steel  of  this  texture  is  possessed  of.     When  cold  ^traij^hten 
it  ^ith  a  mallet  of  wood  on  a  wooden   block*  that  no  part 
may  be  condented  partially;  which  would  be  liie  cs»e,  if  Al] 
hainmef  audanvit  wfM-e  u»cd.    Then  ca^t  a  nolid  rodof  zitie 
19'5  inches  long-,  '68  diameter,  with  the  lowebt  heat,  that 
will  fuse  it;  and  pour  it  into  a  metal  moqid.    This  wilt  give 
it  the  greatest  denj^ity,  con&equer»tiy  the  greatest  expansion, 
that  fine  is  possessed  of.     Then  bore  a  hole  through  lh«        , 
centre  of  it  tongitudinally,  that  it  may  move   freely  on  tVie^M 
steel  rod,  which  has  a  nut  and  f^crew  Rt  the  bottom  eitdttf  ^^ 
regulntc  the  clock  to  time  j  the  bob,  as  ^ho«rii  in  tlic  «i* 
graving,  rests  on  the  upper  end  of  the  cylii»der  of  jinc,  and 
will  continue  in  the  same  place,  whatever  expatision  or  cdd* 
traction  takes  place,  if  the  adjuslraent  be  <?orrect.  ' 

m 


"Tim 


OtfSKT   roH  t«l»L||C4l  Tn  ttOOA  1)1   Tilt   DARK. 

If  p^f^dtm  wmA  oi^  itiftteiad  of  ftnel,  and  steel  insiciid  of  riainii  s(t«t 
s'lQC*  •fMuiotoiti  niii^ht  ht  mtide  equuli)  good»  ami  mor*  ^^^' ^*^^^*'* 
CQBipKt  {but  nut  fit  iK>  sBkall  on  exp^u»e. 

Tbe  AUoifedifDi!n«io[v«  ar«  to  be  utideretood  in  the  fimihed  T'^e  difnen. 
stMe^r  ititir  JiamettfisaDd  kuglb*,  proper  Tor   a  »*cond  ^^^^^'J^^J'^J^^^^ 
pcpdxiluitt*  dulum« 

i  bttvc  coD»lnicted  n  penduluai  on  ihtt  priacipUj  which  Answered  «q 

beep  tn  uie  iioin<^  iDonlh»,  und  I  have  the  Batiifaction  to  ^^^^* 
ud  It  ha«  aiiwered  my  expectationi ;  the  teniperulur«  of 
the  ruotu  waa  frofn  6iA  to  34  de^ree^i  and  no  vahuiion  of  the 
r1ock»  wheu  t'ompjirtd  wiih  my  other  dock,  wb»ch,  ir^m 
tnany  ytun  tritil,  1  know  to  be  a  good  one,  in  a  room  inhere 
the  thirrnomcler  does  not  vnry  more  than  four  degrees. 

The  difficulty,  or  father  impo&«)bility  of  niakiir^  a  goo<l  ln«wi*«ii«eB 
pcttdulunit  where  li  compouad  cnetHl  ay  brass  is  employed*  „,^^l^ 
ariiet  from  the  nrcunistaince,  that  ceitlver  brass   tior  any 
cofit|x>uiiid  metal   can   be   made  unifoiin,  not  even   for  one 
t  ill  length  ;  and  then  if  druwn  into  i^ire  the  parts  acquire 

longitudinal  groin,  which  ndds  to  the  rarlattou  of  the  ex* 

lOMt^  jtowens.  To  avoid  this,  line  has  been  substituted,  and  of 
fio  more  certeinty  of  iuccess  ;  for  if  a  pendulum  is 
to  the  anmmer,  and  the  iit»'(.'l  [lint  ftU  the  holes  w0|1, 
md  It  is  eapOMd  Vo  a  severe  frobt,  and  put  to  the  clock  for 
odIv  a  ftfw  year*,  the  invisible  Bssurea  ivilt  become  vii*ible  in 
the  pttrforviunceof  tiie  beet  cU>ok,  and  a  visible  sepiirot'ion 
pander  Che  produliitn  u»ete<«i ;  as  1  hare  witnee^fled. 

I  am  witling  lo  furnisih  the  Society  with  any  farther  iufor* 

iion  iamy  power  upon  the  subject* 

W^Omich,  dffrif  a7.  iSOd*  ADAM  REID, 


4 
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VIIL 

FitJIotf  qf  ascertaining  the  Hour  in  the  Nighty  bif  an  Appa- 
tutus  connected  mfk  a  common  fVatch  :  £y  Mn  G*  Spark, 
tffElj^in,  MurfQ}fikif€t  Scotland'*^ 
SIR. 

►V  Mr.  John  Newton,  watchmaker,  1    have    forwarded  IineniJon  for 
ioVention  for  knowing  the   honr  in  the  dark,  by  feeling.  ^n«*'»e  tJ« 

Tram  of  i1\ft  Soc.  cf  Arts,  tol.  XXVIll,  p,  25*.    The  tiWer  mc- 
««•  toted  M  Mf.  Spadt  for  ik!«  intention. 


4ecnk»<l. 


IKiTftVUCNt  FOa  TELUKQ  T^E  ilOHSL  IN   TBE   DARK. 

iQ  ifa«  1  thiak  It  preiVmble  to  a  repeater,  on  bcgouiU  of  \u  »trupU- 
Ctty  And  chenpijiiHi,  It  h  tioi  imbLe  to  be  out  of  order,  aud 
itrioeA  not  require  th«;  exf ri»oa  nect?*tfary  for  pu&hiug  ibe 
peodaikt  of  a  repeater,  or  d<«turb  any  |»«rdoo  ueur  il. 

Fi>r  tbese  rea»onft  1  diffideutly  wibh  lo  bave  the  honour 
of  Uying  t  hi  a  invention*  which  1  c«i.lla  Nociuary,  before  the 
Society  ;  and  to  be  favoured  with  their  decision  oo  itst  m«;ritt« 

I  atn,  sir, 
Yowr  respectful  and  obedient  ^emint* 
E%m,  Mcreh  7,  18 lo.  OEOUGE  SPARK, 

Rf/krcnce  fa    (he  E^grtteivf^'  of  Mr*  f^park'*  iSo^fuorif^ 
PL  VI,  Fig*  3.  a7.d  4. 

Ttw  ipftratnt  A  A,  fi?»  S*  is  n  mabogBny  board,  upon  which  two  orhert^ 
Band  C\  areiixt^d,  bo  sb  to  form  u  groove  bfnealh  an<)  uf»r 
deriieath  them,  in  which  the  index  D,  shown  m<ptt»aie-ii*  at 
fig.  4,  dcKcenits^^ — On  the  oppo»ue  %ideof  th«  l>oiitd  a  0«p 
or  door  of  mfthoL»aiiy   i»  fi\wl    l>y   two  hintf**,  '■  a 

clavp  ;  between  this  and  the  hoajd  A  A  u  ctiiity  i  to 

'  cootaiu  the  watch,  an  showu  by  the  datted  citclt*  X]  the 
diat  apppariii^  thro'i^h  u  tnrele  \i\  the  door,  a  hole  it  luaJe 
through  the  hoard  A,  oppostie  t!;e  tutiee  ^quare,  to  rteiive 
a  key,  upon  which  the  smull  ptiitey  £  h  tixed.  ami  tri»m 
whnh  vhe  index  D  i»  Bu»prndeil  by  u  line  tiiieml  in  the 
gruMve  abore>mentioned.  It  is  plain,  that,  as  the  fusea^ 
square  and  pulley  E  revoUe,  the  index  des^crndi^,  and  points 
out  the  hour  by  coming  opposite  the  «evi  ral  markn,  com- 
mencing at  nine  and  ending  at  seven,  which  are  hied  upoa 
the  board  B  ;  the  tiinrkfi,  from  twelve  to  sev*  o,  are  made  by 
p^iifi  f^rojectiit'^  frotu  the  snrfuce,  so  a»  to  be  readily  duiia^ 
gttished  by  the  finger;  the  index,  represented  in  per»  pec  live 
at  L,  fijf.  4,  is  made  very  light,  that  it  wiRy  not  influence  the 
motion  of  the  watch.  The  watch  must  be  wontid  up  before 
it  19  placed  tn  the  fraoie,  and  tlte  thread  wound  up  an  the 
pulley  E,  eo  much  as  to^  suf^pend  the  index  nearfy  the 
height  of  the  hour  when  his  set;  the  key  is  then  pushed  oq 
thr  fuj«ee-*q«ure,  and  if  the  index  does  not  point  exactly  at 
the  ri^M  hour,  the  ecale  B  can  be  sbded  up  or  down  to  ad- 
just It ;  the  screws  ddt  which  hald  it,  bein^  fitted  in  grooves 
for  this  purpofc;  ailer  thitt  setting,  the  index  will  point  out 

^.1-  any 


n 


I 


^^L^iiB  or  tKi  oift^ir« 

icr  'j«f,  di'*f«fndiDg  a  «Iivi»iori  at  euch*    F  U 

lh«  f^tjg  ,,  ..  -l»  the  itjstrumeiit  la  suvpeiided  ;  and  G  ii« 
Mr,  1  a  which  the  ktf  on  the  pulley  £  i»  pittc*ed,  ift{iQD  the 
wiUcfa  U  removeci,  unci  the  iii«t/ai]i«ut  out  of  ute* 


SOS 


IX. 
^Om  tJfcr  Man^ement  of  the  Oniovi, 


By  Thomas  Ardaew 


J.  HE  first  uhject  of  tl)e  HorUculturul  Society  being  to  Cultareori 
>iat  9ut   imitioveiut^nts   m   the  cuftare  of  tho^e  |>1aut&y  ful piania « 
l^rhich  are  extensively  useful  tu  the  puMi^«  1  aetid  a  few 
TemarWi  on  t'  >^eitient  of  one  of  these,  the  ouioa ; 

fvhioh  b#lh  *'  '  ^  one  of  the  hutjible  lyxuiiesof  the 

^joor,  and  &dd%  itfr  way  in  yarious  forms  to  the  tuhlei  of  the 
-nffiiientunJ  luxurious. 

Eitry  bulbous  rooted  pUint*  «i|d  indeed  every  pltint  Grrmth «f 
yrhicb  produces  leaves^  uiid  lives  looger  than  one  year,  geti«»  bulbi. 
rate*,  Ui  one  ^easoo,  the  sap,  or  vegetable  blood,  which 
composet  the  leaves  and  roots  of  the  Micceediitg  spfing; 
id  vthpt]  the  Slip  ha&  ttccvmultiled  during  one  or  more 
|^eaMn«»  it  iti  uttimatcly  expcuded  in  the  productiou  of  julos* 
auil  »eeds.  This  reserved  t^up  h  deposited  io*  aqd 
'COorpa^M  in  a  great  measure,  the  btjib  ;  and  moreover  the 
fqitantiti  flccumuluted,  as  well  as  the  period  required  for 
Ita  actuiuulatioO)  vurieii  greatly  in  tlie  same  species  of  plaoty 
lltpd^r  more  or  le&s  favourable  circuinstauceii.  Thus*  ^^**^  The onjao 
m  in  the  south  of  Europe  acquires  a  much  Inr^er  812^ 
the  long  and  wurm  sutumeis  of  Spoio  und  Portugal^ 
in  a  Atigle  seH«on,  than  in  the  colder  citmule  of  fiugland^ 
vod^r  the  fotlowtnj^  mode  of  culture,  which  1  have 
pftrtised,  two  bumuiers  in  Etigtand  produce  nearly 
of  one  ill  Sjiain  or  PurtugBl,  and  the  onion  as- 
nearly  the  form  and  size  of  ihooe  thence  im ported* 


Traa^tOf  ib(*  Hortioalturil  Sodetf ,  toL  f ,  p.  \i7. 


Seedi 


1J04  cuLTunt  OP  EAmtr  ptrnPLft  «itocoLt. 

mctlKidefoW  SeHsof  the  Spanbh  or  Port«j»«!  onion  are  lown  tfct  tht 
wttjfo^UtT*  ■*•'*•'  period  in  the  spring,  very  thickly,  and  in  poor  m\\  % 
St*«a»h»  KtnMrtliy  umler  tbt  thudeof  a  fruit  treir:  anH  in  feurh  ailu- 

ations  the  bulbs  in  the  autoitin  are  rarely  found  mticli  to 
exceed  the  size  of  a  large  pea.  Th(^>€  ar»  then  tak^n  frooi 
the  ground,  and  preserved  till  the  aticceeding  springs  when 
they  are  ptantifd  at  equal  distances  fiom  each  other,  and 
they  afford  plants,  which  difler  from  those  raised  icnmedi-' 
atdy  from  seed  only  in  posseSbing  much  greater  strength 
wad  vfgDuri  €«ring  t\o  the  qutintity  of  previouu^y  generated 
aap  l>eiii«;  mueh  greater  in  the  bulb  than  in  tlte  seed.  The 
anH  exeelleat  bulbs»  thus  raised,  often  exceed  considerabiy  five  inches  'm 
J?***'*'*5-  diumeter,  and  being  more  matrire,  they  are  with  iDore  ccr^ 
tainly  preserved,  in  a  slate  of  perf«fct  soundness,  through 
the  wji^tt'r,  than  thobC  raised  from  seed  in  a  single  seaton. 
The  same  effects  are,  in  some  measure,  produced  by  sow- 
ing the  MCfds  in  August,  as  is  often  done;  but  the  crojj* 
o4^n  periyb  ihu-ing  the  winter,  and  the  ground  beeomea 
roropressfd  and  soddened  (to  ube  an  antiquated  term)  by 
tbe  winter  rains;  and  1  have  in  consequence  olwaya  fdotid, 
that  any  gi»eo  wei^it  of  this  plant  may  be  obtained,  with 
Iwa  expense  to  the  grower,  by  the  mode  of  culture  L  recom- 
mend, than  by  any  other  v^hich  I  have  seen  pnsctised* 


Brocivti  much 
improfcd. 


ie»»s 
in 
of  ibu 


IlnUs  relative  ig  the  Culture  oftht  Early  Purple  Brocoli,  «# 
praclUrd  in  the  Garden  of  Daniel  Beale,  Esq.  at  Edmim^ 
ton.    By  Mr,  John  Maher^  K  /f»  S** 

Jl  EW  V4i^etable9  have  been  more  itaiproved  of  late  yeSLi^ 
than  brotfoh,  so  that  it  now  slmoat  equals  to  favour  snd 
iiJM|;nitude  the  delicate  cauliflower,  over  whichit  has  the  de- 
cided ad^atrtn^e  of  hein^  more  hardy,  und  may,  by  a  liiUtf 
ipiinugt'itient,  be  procured  through  the  whole  winter* 

^t'vevul  varieties,  tliflering  in  colour  from  white  to  deep 
purple,  are  t^M  by  our  nurserymen  ;  aud  as  afl  plants  of 
this  uaiural  family  become  less  alkalesceut  and  more  paU« 

•  Trans,  of  ;he  Konieultarsl  Society,  Vol.  l^p.  11$; 
trT7  P 


In  pr6portion  as  they  appronrli  to  a  pale  or  wilte 
ir,  •uch  varieties  witi  un<loubted1y  be  prefemble  to 
porple  ones»  if  they  turn  out  equally  hardy :  nor  are  we  to 
^Qfisir  of  raising  them,  by  patience  aticl  peraevereiice  in  sc^ 
liaiaic  the  largest  and  whitest  specimens  of  the  conaraoa 
ftfoeoli  for  Aeed. 

AH  attenipCs  of  this  kind  however  demnnd  both  a  long 

(iwe,  simI  no  trifling  expense  ;  nor  can  they  be  easiiy  pro- 

•ecoted,  exct'pt  in  the  insulated   grounds  of  those  j^entle- 

I.  whose  liberality,  like  that  of  my   maater,  rirala  their 

tenvive  poaaesatons  :  for,  out  of  a  f;ri*bt  utmiber  of  plant* 

il  apart  for  aeed,  perhaps  not   even  <Hie  may  answer  out 

Iwfi ;  and  if  a*  bri^^k  gale  cf  wind,  of  wanderitig  btjei, 

inffthe  pollen  of  any  other  rariety  to  their  Sawera,  the 

inngeny.  in  ninefy^nineinat^ncea  out  of  a  hundred,  will  be 

riorated  tnatead  of  improved,  and  in  no  case  prow  the 

ien\\c«\  variety  sown. 

The  brocoh,  of  which  I  am  now  emboldened  to  offer  soow 

mtit  to  the  Horticultural  Society,  i*  reported  to  have 

reo  iotrodncfd  from  the  Cape  of  Good  Hope,  by  the  Hon» 

klaroiaduke  Dawnay,  and  first  cultivated  in  Surry,   where 

ia  culled  the  early  Cape  brocoli.     Packets  of  t<eed«  first 

It  here  from  Italy,  which  appear  to  me  to  have  produced 

aamr  variety,  have  aUo  been  sold  for  two  seatona  by  Mr, 

inge,  fruiterer,   in  Covent   Garden  and   PiccadiUy :  ft 

la?  th''refore  eatiily  be  obtained,  and  our   principal  care 

low  must  be  to  preserve  it  in  ita  present  magnitude  and 

^xcelteDce, 

l^ly  method  of  treating  it  U  aa  follows.  Three  cfop«  are 
aowa  annually:  the  first  between  the  12th  and  iSth  of 
^ April :  a  tecoiK)  between  the  18th  and  94th  of  May  :  the 
lird  between  the  lyth  and  26th  of  August:  these  tue- 
liceative  crops  supply  the  family  from  September  till  the  end 
'of  May. 


Difiiadtiet  ia 
the  pursuit. 


Excellent  br*» 
colt  of  a  Ur^« 


Time  ^i  sortf 
in  I  the  <««di. 


*  Th*  fe^tult  qT  &0  action  Tm  d^magcf  brou|ti(  m  Weatminvter  HaU 
dtun  a  century  ago^  ag«in»l  an  iimoccnt  but  uafonunatc  ffiTAcattp 
lellin^  cautiflover  &««:ds,  which  only  ptoducvd  long-leaTcd  c^Lbbdge^, 
beenitamf^ed  with  immoitaltty  by  the  p«n  of  LtnneU9,  in  hij  ccle- 
treatifc  on  tii<  trxes  ol  plants,  the  Sponsarii  rhftntAruun,  and  con. 
tlfai*  rrmarlc  of  the  author*!  tcry  fortibl/.     Sr«r. 

The 


Soittagi 


{kUnting 


SwonrftfOp 
im  viofeer  uie, 


cvzTVnM  of  tiALT  TVwn,M  tuacott. 

The  seef)»  «ire  scsttered  exceedii<^ly  thin^  in  b  border 
»ery  ricK  light  eiirth.  Not  a  weed  is  safF^red  lo  appear; 
mtid  whea  ,h6  youu^  pUnU  hav^  from  8  to  10  leaves,  which 
i>  iu  about  a  month*  they  are  Buuily  planted  out  at  the 
distance  of  two  ft^t  every  way,  m  a  piece  of  sandy  lunm* 
which  has  been  well  prepared  for  the  purpose  by  dt}4giiig^ 
s^nd  eunching  it  with  a  large  portiuu  of  very  rotten  dung, 
/rctftjently  turned  ove*  to  pick  out  tvery  sort  of  ^rub,  or 
iniKct  rleposiled  in  ft.  The  ground  is  kept  ci>n»lv)tly  cteau 
by  hoeing:,  wlienever  a  eet^d  leaf  of  any  weed  aphugs  np  ; 
and  the  )Do>.e  surface  is  iirawn  together  into  a  bfmp,  round 
the  stem  of  crtch  plant. 

The  second  crop  is  treated  exactly  as  the  first;  but  tJic 
weuker  plants  left  in  the  £eed  bed  are  permitted  to  remaio 
6  or  10  days  longer,  lo  (^aia  more  strength.  They  are  theu 
tnin»planted  itito  pots  of  the  Mze  catWd  sixtcens,  filled  with 
very  rich  compost,  placing  them  close  to  each  other  ia  this 
«lia<le,  and  duly  watering  the  plants,  liU  they  begin  to  grow 
iVeely.  After  this,  the  pots  are  plunged  in  the  open  ground 
at  two  feet  dietauce  from  each  other  every  way,  and  about 
3  inches  uuder  the  general  level,  leaving  a  hollow  or  basin 
round  each  plant,  to  retain  any  wati  r  given  to  them  when 
neceftsary-  By  the  time  the  pots  are  filled  with  roots,  and 
the  autumnal  rains  render  watering  unnecessary,  the 
basins  are  filled  up  by  drawing  the  earth  round  each  plaut, 
at  the  same  lime  pressing  it  firmly  down,  to  prevent  the 
wind  from  sh^i king  them.  A  few  of  these  plant*  in  poti 
tometimei<  show  flowers  too  aoon,  and  to  guard  them  froill 
«arly  frost,  a  leaf  or  two  is  brolen  down  over  them.  On 
the  approuch  of  &etlie<!  frost  in  December  and  January, 
all  the  (>ots  are  ti)k<-'n  up  and  removed  to  a  frame,  pit,  or 
shed,  wliere  they  can  be  sheltered  from  the  extreme  never 
fity  of  the  wmter^  but  lm?e  air  whei>  it  is  milder^  a4)d  b^ 
this  method  a  supply  is  preserved  for  the  table  in  the 
hardest  winters.  To  make  broculi  succeed  lu  pois.  1  liod 
by  experience,  that  it  should  be  pottf»d  immediatwly  from 
the  seed  bed.  If  it  is  tr.iij«iphtiited  oftcaer,  the*  head  ar 
flower  l!»  both  less  in  size,  and  runs  much  ^oner  after  It 
furmi*  For  the  s.ime  rea&on,  I  never  prick  out  or  trallfl* 
plont  the  general  crops;  and  us  the  temperature  of  our 
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\mate  iloep  not  suffer  vegetation  to  go  oa   brltkly  from 
tot»cr  to  March,  by  foliowing  Ihia  n}«tho<]»  the  heads  of 
i«i*T  will  rtiuiitii  II  lou-j^  time  iii  a  stute  uf  rt'dt  «fter  they 
f^rnjril  wuhoot  Uuratinj^,  and  ii^iuW  from  6  to  7  iochcJt 
Moirter  iire  the  ordinary  produce  ofourplants, 
!'»*e  wredis  of  the  third  crop  »re  w»wii  iii  a  fraiae»  or  und^r  Third  ctopu 
d  j;U*^e« ;  atid  about  the  ibiid    week  in   October  the 
nt»   become  strong   enough   to  femore,  as  in,  the  lira 
mer  rropn*     From  thb  sowrnj^/  the  beet   plouts  are  se- Se«d  pUa^' 
l«'d  for  sieedi  nod  plticcd  3  or  4   under  a  htind   glass  ac* 
irtg  to  it-*  *i2e  ;  3  however  are  bi:fli«.ient,  for  they  should 
I  afterward  be  disturbed.     They  are  gently   watered  aad 
vereJ,  till  tbey  have  made  fre»h  roota ;  after  which  air  is 
Jeiitifully    tidniitted,    treating  them   through  the   winter 
:actly  ^ike   cauliflower   plants.     From   the  hint^j    atr«^dy 
o«  it  may  be  deduced,  that  these  seedling  phmts  should 
t  only  be  placed  in  a  part  of  the  gurden  remote  from  every 
her  fariety  of  the  cabbage  tribe,  but  that  no  plant  what-  neanaX 
'VT  of  any  tariety,  except  it  is  wanted  for  seed,  should  be  ti"fy«*peci»nj 
iffered  accidentally  to  show  a  flower  in  the  garden ;  and 
lis  business  in  the  months  of  May  and  June,  when  two  or 
I  fee  hot  duyi  olten    produce   the  etFects  of  apparent  en- 
Ichantment,  by  soddenly  bringing  radisheis,  turuips,  boor'* 
le,  cabbages,  sen  kale,  and  cauliflowers  into  btooui*  re- 
liret  rery  strict  attention  on  the  part  of  the  gardener. 


XI. 

II  lONSf  Exotics^  whick  endure  the  open  Air  in  Devonshire, 
In  a  LtUet  to  the  Right  Hon.  Sir  Joseph  Baji  ks,  Bart. 
K.  B,  4*.    Bjf  A,  Hawkins,^^^*. 

SIR, 

HOUGH  T  have  oo  knowledge  of  the  Horticultural  ExqUcj  grow* 

ty.  but  through  the  medium  of  extracts  in  the  last '"^'°?J'**''^ 
'  a»r  la  i>ef  ua- 

(tbly  Review,  (which  informed  me  of  its  existence),  yet,  shire. 

irock  with  your  *•  Hints  respecting  the  proper  Mode  of  ia- 

'%riai^  tender  Plants  to  oor  Climate,"  and  residing  in  the 

ftry  warmest  |>Hrt  of  England  (the  South  Hams  of  De«*oo- 

Uliie*  oTttbach  I  am  ■  native),  within  view  of  an  inlet  of  the 

•  Tfan.of  theMort.Soc.  toI.  I,  p.  175. 
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sen^  I  am  teH  to  stat^  to  you  aoine  facts,  that  perbaps  ma 
not  knf  wholly  ttnworthy  of  notice* 

In  Octobf  r,  1795*  a  cnfncUia  japonka  was  planted  he 
aiBon^  other  shrabti  in  i\te  open  i^ronnif ;  it  ha§  stood  eve 
winter  since,  without  the  smallest  shelter,  thnves  well,  an* 
has  t>ever  had  a  branch  or  leaf  injured  by  ihif  wraihef; 
is  now  about  four  feet  high,  the  bize  of  a  gooseberry  bt)i 
but  has  not  flowered. 

Two  plants  of  the  fachsia  cocc'inea  were  planted  abo 
fcwr  years  ago  under  a  brick  w«tl   facing  the  ftouth, 
first  the  brunches  suffered  by  the  froit,  but  they   put  for 
new  shoots  in  the  spring,  with  mnch  strength,   and  ha 
flowered  well  every  summer.     During  the  last  two  ye&r& 
was  abBcnt,  btit  I  onderstand,  that  only  the  extremities 
the  branches  were  injured,  and  they  have  always  flowe 
in  great  perfection. 

Some  ptnnts  of  nolanuro  pseuducapsicun),  or  atnomtim 
Ptini'i,  are  also  under  u  brick  wall,  (but  not  nailed  agaioi 
it)  which  have  stood  many  years,  and  only  a  small  part 
the  Tcry  extremities  of  their  branches  has  been  injured 
frost. 

Myrtles  of  ctery  kind  (eren  the  doubled  blossomed  att 
orange)  do  exceedingly  well  in  the  open  ground,  thou 
the  silver,   from   the  richneas  of  the  soil,  soon   bee 
plain** 

The  buddlett  glohosa  likewise  stands  the  climate ; 
some  of  the  plants*  are  ten  foct  high,  spread  wide,  and  maki 
a  handsome  appearance.     One  of  them  is  placed  in  a  sit 
atioo  open  to  the  north-cat»t  winds,  where  the  sun  cami 
ehine  during  the  short  days,  yet  it   ba»  stood  there  since 
17^4,    and    never    had  more  than  the  extremities  of  the 
branches  hurt. 

Ahouttwo  miles  from  cny  hou«ie  is  the  small  seaport  town 
of  Buloombe,  ju&t  between  those  two  wtll  known  points,  I 
Prawl  and  Bolt-head,  the  latter  of  wliich   is  in   the   pari 
whence  this  li^tter  in  written,  a  place  that  the  sea  washes  oo 
three  fides.     Perhaps  of  all  spots  in  the  Drittsh  isles,  SaU 


rn 


•  I  h»«e^seen  myttlm,  &3  far  up  the  chnnnel  at  Weymouth,  both  broad 
•fkd  itarrow  learerf,  at  least  tveWe  or  fiifi»on  feet  high,  trata«d  against  w*ll« 
la  tile  open  ai;,  at  jmsjuhIqc  comtiaoaly  i*.     C. 
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combe  it  the  very  first  for  cllin«te  tnd  shelter.  The  ce]e« 
bmtrd  Doctor  Huxtini  used  to  cull  it  the  Mont  pel lier  of 
Eagkiid.  In  1774,  a  large  American  aloe,  only  twentv- 
eigiit  jresrs  old,  and  whtch  had  alwuy^  stood  io  the  open 
ground,  without  covering,  flowered  there ;  it  grew  to  the 
bright  of  twenty-elj^ht  feet,  the  leaves  were  six  inches  ihick, 
and  Dim:  feet  in  length,  and  the  flowers,  on  furty-two 
brancbrs,  innomeritble. 

Several  pljinta  of  the  verbena  tripbylla  arc  growing  at  Three  teavi 
Solcoftibe  in  the  open  ground,  and  are   now  six  f^^t  hij^h.  ^enrim. 
t  have  not  tried  any  of  them  myself;   bat  as  I  expect  to  be 
more  at  home  in  future,  than  for  some  years   past,  I  nhatl 
uot  fai)  to  add  this  plant  to  those  tender  shrubs  already 
growing  aroiirid  me. 

Orangeii  and  lemons,  trained  as  peach  trees  against  woUs*  Oranfes  ind 
and  sheltered  only  with  mats  of  straw  during  ihe  winter,  have  '*"*°***' 
been  seen  In  a  few  gardens  of  the  south  of  Devonshire  for 
these  hundred  years*  The  fruit  is  as  Urge  and  Bneas  any  from 
Portogml ;  some  lemons  from  a  garden  near  this  place  were, 
about  thirty-five  or  forty  years*  ago,  presented  to  the  King 
by  the  late  Earl  Poalett^  from  his  sister  Lady  Bridget  Bas- 
tard, of  Gerston ;  and  there  are  trees  still  in  the  neigh« 
boarhood,  the  planting  of  which,  I  h«]ieye,  is  beyond   me« 

The  late   Mr.  Pollexfen  Bastard  (uncle    of   the  Trees  from 


M.  P.  for  Devon,)  who  had  the  greatest  number  of  oranges  w^^beax  the 
and  temoes  of  any  one  in  this  countryi  remarked  above 
thirty  years  since  (what  tends  to  confirm  your  experiments], 
that  he  found  treet»  ruised  from  seed,  and  inoculated  in  his 
own  gardeo,  bore  the  cold  better  than  oranges  and  lemons 
Imported,  I  have  the  honour  to  be, 

Sir,  your  verv  obedient  Servant, 
A.HAWKINS. 
AhHrn^  nemr  Kmgihridge,  Devon, 


Vou  ^XK— 4VlAAca  UU. 
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Remtrks  on 
Ihe  ripeniivg 
oiUie  pear. 


We  have  no 
good  \*imeT 
^jtatsibAt  are 
Hundiinds. 


ISu!  such 

tud  th«  pea*v 

sot d  an  cheap 
u  applo». 


On  a  new  rariety  of  Pt:ar.     Bit  Tiiumas  Axdhsw  Ksitii 
Esq,  F.  its,  ^c*. 

JjLAD  the  pear  been  recently  intro<Iuced  into  £iig1ai 
from  a  climate  ■irnil.ir  to  that  of  the  south  of  France^ 
whii-'h  it  hixi]  been  found  to  ripen  in  the  months  of  Aug 
and  September,  and  to  become  fit  for  the  dessert  in 
four  succeed u>g  months,  it  roi^ht  have  been  inferred,  wj 
lillle  apparent  danger  of  erronr,  that  the  9ame  fruit  wou 
ripen  here  in  October,  and  be  lit  for  our  tables  durin;^  u-i 
ter  ;  provided  it«>  blosaums  proretl  sufficiently  hardy  to 
in  our  cliraate.  But  had  oiany  variclics  of  this  fruit  be 
proved  by  subsequent  experience  to  be  capable  of  acc| u it  i 
maturity  Ik* fore  the  conclusion  of  our  t*uranaer,  and  in  i 
early  part  of  the  antumnj  without  the  atd  of  a  wall,  scare 
any  doubts  could  have  been  enlertaiocd  of  the  facility 
i^btiiining  numerous  vurieties,  Tvbich  would  ripvn  well 
standard  trees  to  supply  our  tables  duriu^^  i* inter  ;  for 
%^ould  be  very  extraordinary,  if  the  whole  of  our  guided 
and  of  our  long,  and  generally  warnk  autumn,  would  not 
feet  that,  which  a  part  of  our  iumrner  alone  had  b 
proved  to  be  capable  of  effecting ;  nevertheless,  thoo 
vuritrties  of  the  pear  ubound,  which  bear  and  ripen  well 
the  irarly  part  of  the  autumn,  we  pos^e&s  scarcely  any  good 
winter  pears,  which  do  not  require  an  east  or  west  wall, 
the  warmer  parts  of  Kngland,  aiid  u  !>outh  wall  iu 
coTder  parts.  This  can  arise  only  from  the  want  of 
rieties  ;  and  I  ventiire  most  couHdcntly  to  predict^  t 
(if  proper  experiments  be  made  to  form  such  varieties)  W) 
ter  pcarii,  of  equal  nieritii  with  tho^e  which  now  grow  on  our 
bebt  watb,  will  be  obtained  in  the  utmo&t  abundance  fr 
standard  trees  ;  and  ibat  duch  pears  tiaay  be  sold  with  au 
cient  profit  to  the  grower,  on  as  low  ierm«  as  apple?t  are  no 
sold,  during  winter :  for  I  have  had  several  opportunities 
of  observing,  thut  the  fruit  of  seedling  pear  trees  generally 
benrs  a  considerable  reseuibhince  to  that  of  their  par 
trees  ',  and  the   experiments  I   have  made  on  other  sp 
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Sir 


cITfViltVlrfduce  me  to  believe,  that  a  good  copy  of  almost 
i«y  kmnrfipr«  may  be  obtained  ;  and  as  I  tiuve  more  than 
wtre  »tfrr»»eHefl  in  *-ooibinitig  the  hhrdiiiesflr  uml  vfgour  of 
th^  yrHow  Siht-rian  fr«b,  with  the  richness  of  the  tc^Meri 
pippm,  I  «io  not  doubt  of  tli*.-  praeticability  of  coinhining 
[the  hiirdinj«sfi  of  the  nwan'v  e^»  pear  with  uti  the  vaiuabM 
itw*of  the  Cfilm«r,  or  bezi  df  Chaumontt'l  ,  and  I  cou- 
k'lbeclrmate  of  Engluud  flfi  peculiarly  well  calculated 
thf  ncresjMirY  experiinents** 

■ma  di«^Mised  to  annex  aotiie  degree  of  imporijuno  tct  i\w  Cheap  fruit 
lucUrtn  of  abandrtnt  crops  of  fruit  to  supply  ourinar- l^T'T* '"* 
t«,  a!  A  moderate  price,  during  the  winter  nnd  $ptui^;fot' 
it  h«t>  been  often  observed,  that  gre»it  man  u  facta  ring  lowos 
[kliytbeen  j^nemHy  more  beuithy  it*  seasons,  when  fruits  hiive 
ihded,  thun  to  others ;  and  the  sumc  palate,  which  iaac- 
►med  to,  and  pfe«§ed  with  sweet  fruits,  is  rarely  found 
to  be  ple«M*d  with  spirits,  or  strong  fermented  liquoi^: 
therefore,  a»  feeble  eaii»e»,  which  are  ron*»toijtly  operuting, 
tjltimiitely  prod tice  very  ejttenbive  eft*ecl*»  on  the  Ituhits  of 
T  ',  [  am  inclined  to  !iope,  aud   to  believe,  that  mur- 

V  i  ..,uiid«ntly  supplied  III  all  sty?»ins  with  fruits  would 
WW  a  li;ndeficy  to  operate  fuvoiirably,  both  on  the  pliysical 
ind  luoriit  health  of  our  people, 
Uoder  the«e  consideration*^  I  have  amufted  Q]yf>a1f  witli  Ari«mpu|>  j 
\pH  lo  fornr  new  varieties  of  winter  pears  ;  and  thoogh  *  **^ 
\y  expertiuentfi  are  yel  in  tlieir  infancy,  und  I  have  seen  the 
mil  of  one  only,  and  that  under  very  unhirourablecircum- 
inc<ei,   1   am  induced  to  Mate  the  progress,  that  I  have 
le,  to  like  Horticultural  Society^  in  tht^  hope  that  others 
fill  jfito  ttte  iri  the  aame  pursuit. 

>'  the  year  !797»   I   extracted  the  stamina  EKperim* 
-  of  a  young  and  vigorous  tree  of  the  au* 
imn  ber^^amot  pekr,  which  grew  in  a  very  rich  toll ;  and  I 
*  the  proper  subsequent  period,  the  p6lten  of 
n  pt-ar,  and  from  this  experiment  I  obtained 
erai  tVtJ!t»,   with  ripe  seeds:  I,  however,  succeeded  in 
[iting  only  two  plants    One  of  thtse  was  feeble  and  dwarf- 
in  iiafrf^wth,  )4a  well  as  d^ild  and  thorny  in  its  appeur- 
:e,  sod  I  di^  aot  thlnlt  tt  worth  prettenring^.     The  other 

•  Src  Hart  Trao>-,  fol.  I,  p.  30:  or  Joarn.  vol.  XVllI,  p.  189. 
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prcftrnted  a  much  more  furourable  character;  and  I  fanettA 
that  I  could  discover  in  It  some  traces  of  the  friitures  of  iU 
toale  parent.  This  pUut  afforded  bloseoma  in  the  spring  of 
|BOS>  but  1  had  very  unfortuuately  removed  it  from  tb< 
seed  bed,  when  it  was  fourteen  feet  hi^h»  in  the  preceding 
winter,  and  as  it  had  never  been  pr#vious>ly  transplanted  it 
had  retuined  but  very  few  roots.  Two  of  the  blotsooMa 
nevertheless,  afibrded  fruit ;  which  began  to  grow  with  r%* 
pidity  as  soon  aa  the  tree  had  emitted  new  roots*  but  thia 
was  not  till  late  in  the  summer ;  and  on  the  8tb  of  October 
the  fruit  was  blown  from  the  tree  by  a  violent  storm*  The 
two  pears  were. then  very  nearly  of  the  same  weight  andtixe* 
Qoch  being  somewhat  more  than  ei^ht  inches  in  circumfe- 
rence, and  in  form  almost  perfectly  spherical.  Though 
bruised  by  their  fall,  the  pears  retnatned  sound  till  the  bo- 
giuning  of  December^  when  ihey  became  sweet  and  melt- 
ing, though  not  at  all  highly  flavoured:  ihetr  flavour  was, 
however,  better  than  I  expected,  for  they  were  blown  from 
the  tree  long  before  they  would  have  ceased  to  grow  larger, 
if  the  state  of  the  weather  would  have  permitted  ;  and  the 
autumn  of  1 808  was  so  excessively  wet,  that  some  St*  Gerw 
roaiu  pears,  which  grew  on  a«outh  wall  in  the  same  gardenp 
were  wholly  without  richness  or  flavour. 

The  uew  pear  very  much  resembled  the  SL  Germain  in  the 
form  of  the  eye  and  stalk,  and  the  almost  perfectly  apherieal 
shape  is  that  which  might  have  been  anticipated  from  the 
forms  of  its  parentn.  It  will  probably  acquire  a  very  largo 
size  under  favourable  circumstances;  but  removing  from 
my  late  residence  at  Elton,  I  have  been  under  the  necessity 
of  again  transplanting  the  tree,  and  therefore  I  cannot  ex- 
pect to  see  its  fruit  in  any  degree  of  perfection  till  the  year 
1811.  I  have  subsequently  attempted  to  form  other  new 
varieties  by  introducing  the  pollen  of  the  beurree,  craasane, 
and  St.  Germain  pears,  into  the  prepared  blossoms  of  the 
autumti  bergamot,  the  swun*s  egg,  and  Aston  town  peara  ; 
but  I  have  uot  yet  seeu  the  result  of  the  experiments.  Tbt 
leaves  and  hubitA  of  some  of  the  young  plants  afford,  howe- 
ver very  favourable  indications  of  the  future  produce. 

In  the  preceding  experiments  I  have  always  chosen  te 
propagate  from  the  seeds  of  such  rarietiea  as  are  sufficiently 
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to  bear  and  ripen  tbcir  fruit,  evt»o  in  unfa vonrable  should  be  fr* 
Slid  «ttoation$,  without  the  protection  ofi  wall ;  be^  hardy  wic 
CVttte  in  many  eicperiments  1  have  made  with  the  view  of 
Mcertaining  the  cum  partitive  influence  of  the  male  and  fe- 
male parents  on  their  oflspritig,  1  have  observed  in  fraits, 
with  fcvt  exceptionn,  »  itroiig  prevalence  ofihe  congtrtution 
&pd  habits  of  the  female  parent ;  and  con»i»tently  ^ith  this 
po^itiOD  the  new  pear  I  have  described  grew  very  freely  in 
an  unfarouruble  season,  ^nd  in  a  choiate  in  which  tite  St* 
Germain  pear,  when  il«.  bloiftoms  do  not  periJi  in  the 
•priiig,  wlU  not  grow  at  all,  without  the  protection*  and  re* 
fleeted  heat*  of  a  wait.  I  would  therefore  re€K>mmend 
every  penon,  who  is  disposed  to  cngajje  in  the  same  pnr- 
%mU  to  employ  the  pollen  only  of  such  pears  as  the  St,  Ger- 
fiittin»  the  d'Auche,  the  virgoleu6e»  tlie  be^i,  the  chaumotitel^ 
ihe  colmarj  or  bergamotte  de  pa^ques,  and  the  seeda  of  the 
mofebtardy  autumnal  and  winter  kinds. 

I  would  al»o  recommend  the  trees  from  wliich  the  Beeds  indthcce 
ape  to  be  taken,  to  be  trained  to  a  west  wail  in  the  warmer  '«'a*<l*oa 
parls  of  England,  and  to  a  touth  wajl  in  the  colder,  so  that  ^i, 
tl>e   friiit    may    attain    a  perfect,  though  lute,  maturity. 
£ter)' necessary  precaution  must  of  course  be  taken  to  pri;^ 
vetit  the  iotroduction  of  the  pollen  of  any  other  vanety, 
than  that  from  which  it  is  wiahed  to  projvagate,  into  the  pre- 
pared  blotsomv* 

I  shall  take  this  opportunity  of  pointiAg  out  to  the  Hot-  A  new  plam. 
tic*uUar«l  Society  the  merits  of  a  new  variety  of  plum,  (Coe*8 
l^deo  drop)  as  a  fruit  for  the  deSBert  during  winter,  . 
with  wbich  the  public  are  not  sufficiently  well  acquainted. 
Hariog  suspended  by  their  stalkis,  in  a  dry  room,  some  fruit 
orthi4rariety  which  had  ripened  on  a  we^t  wall,  in  Octo- 
ber, 10  the  year  1808,  it  remitmed  perfectly  sound  till  the 
mdille  of  December,  when  it  was  thought  by  my  guests 
atidiDyselfr  to  be  not  ut  all  iuferior,  either  iu  nchne^  or 
flavour,  to  the  green  guge,  or  drap  d*or  plum*  1  am  in^ 
formed  by  Mr.  Whitley  of  Old  Brompton,  from  whom  1 
received  it,  that  it  bears  well  on  standard  tree^ 
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NOTES. 

Month,     5     Verj  fiue  niorttin}?:  frrtercning:   tW  iiifbt  alurray 

l^lft   otueh  soow,      7.  Srtowy  momiDi^^  storfny  day.      9.  Sduw   fell 

kntujgK  the  ti)xHf»  ti>  atx^ai   tWe  incbes  drptli,      lo,  a.  m.  littk 

Inrf,  cbailgio^  tu  S.  W. :  ft  iti&ir.     Loodan  wb4  ililv  day  invulvcd^  tot 

bovfVf   10  ptfpftbk   darkness.     The  ibops,  offices,  Ac.  were 

\f  lifbMd  up;  but,  the  atrceU  not  bein;;  lighted  u  at  uij^ht^ 

m{oired  no  itaftM  Cftre  in  the  paif&nger  to  Cud  hii  way,  atid  avoid 

cidenis.     The  nicy,  twhere  any  lipht  perr&dcd  it,  thowed  ihe^tpect 

hruQ^e!    Sucb  in,  uecft^ioiially,  the  eSect  of  Ihe  ftccutou1ati<m  of 

luke  bftwMB  tiro  oppusitt  genfle  currenUi  or  by  Urang  of  a  micty 

ilm.     I  am  ioflirmrd  that  the  fglifiaout  uloud  wufi^ible,  io  thii  to- 

laacc,  fram  m  difttauce  uf  forty  niilet.     Were  it  not  fur  the  extreme 

ibilily  of  car  ttfujipbcre,  tilts   votcanu   uf  a    hundred    thoasand 

It  wuld^  ia  wmler,   be  scarcely   habitable !       l^^  A  drippiii|; 

L  '    19.  Hilly   tnoniiaf,      ig.  Very  elowdy  :    larRe   lunar  halo : 

irmyoi^ht.     9t.  JSiievy  «f  eninijf.     23,  2^.  Looiirbalo.     38.  Windy 

\ght.    99^  Windy  m^fahig  :  mrei  cTcnipg^, 

^S^tmmd  M<mth-     4-  Glitomy,    with  «mall    i-aJn  at  InterralB.     About 
^1  7,  p.  m.  the  wind  raaeaud  blew  furiously  frina  £.  and  S.  ft> 
ftB  hov  «ad  •  half,  the  Baroro.  falling  qnarter  of  an  inch ! 
•llcrvMrdi,  itroM  agaio,  and  thcnifht  wasttormy* 


RESULTS. 


the  N.  and  W.  to  the  time  uf  Full  Moon,  then  firom  the 
Eutward. 

hlfhcat  obAM-iratioti  30't5  inches  •,  lowest  9Q'29  tnchea; 
McikA  of  the  period  29999  iochet. 

Tbcnaoiacttr :  highest  observation  so^;  lowest  96"; 
Meauof  t be  period  3a*. 

lCra.p«raliou  1*40  ioehes.    Rain,  (including  the  products  of  saow) 

]'29  tnchet. 

The  ohiarvatioQi  on  the  Bargioeter  for  ibc  period,  and  the  greater 
part  of  the  Notes,  were  made  at  SteHfurd,  by  toy  fheod  John  Gibton. 

Lo»«>«w.  L.  HOWARD. 

iVisfHApSdj  t«J9. 
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METEOROLOGICAL  TABLE  for  the  Ycar»  1811. 

Extracted  from  the  Register  kept  at  Ki^/aunt  Casltt,   iht 
Hesidfnce  of  Lord  GaAYf   Three  Miks  from  Perth, 
BriiMKi  for  the  Year  1611.     CommvrnedUd  by  his  Xjotd^ 

9hfp. 


1811* 

.  1 
Januart^ 

Apal. 
May. 

July 

Sf'pti'mbcr 
October 
Nov,  mbi  r 
Dticorabfier 

Mlotnhtfft 

«  fl\vW*'| 

E^*.i«g, 

lOoc/oct 

Tot.  rain 
fnllfn. 

Ntttiibrrof  d«y».  | 

^rtnM  hughJ  iif  1 

Mirnu  oejjclitof 

R.Mn  or 
snov. 

F.ir. 

Barviu. 

Tin. 

Parum  |  Th*r. 

luclir-t. 

^9^7 
af>4v 

0«/'04 
5^9  77 
IW  &4 

avi7 
99  77 

1  sc)78 

53'19 
34ni3 
3990 
43  p^> 
HO  03 
546*1 
5801 
54*ej 

60-44 

49-S4 
43  50 
35  03 

ay  55 
«9  46 

;ia05 

Sf97» 

59  »3 
30*J0 

591X5 

30  IS 

^78 
29*9» 
99  so 

.1:}  32 
3470 

3970 
40  30 
477** 

sr  &0 

5S  50 
52  75 

511  g& 

4959 

4345 
34  B5 

1-43 

090 
191 
3  la 

274 
I7t 
4-41 

297 

1-80 

14 

16 
9 

14 
fiO 
III 
14 
18 
H 
95 
14 
15      ' 

17 

13 
99 
)6 
11 

la 

17 

13 

Ihe  yc*iv     ] 

aye; 

44-47 

aa  74 

lft5 

J  80 

Kiofaiins  Ca*tlc  is  thrte  miles  almost  due  east  from 
Penh.  The  house  stands  about  uiuety  feet  above  the  level 
of  the  River  Tay,  and  probably  only  q  few  feel  more  above 
that  of  the  WB. 

Ticickenham,  21  Feb,  1812, 

%*  The  Author  will  be  happ)  to  receiire  ao  annual  ooi 
nmnication  from  his  Lordship. 
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XV. 

Btmarks  on  gome  Electrical  and  Electrochemicat  Phevotnma : 
/-y  George  John  Singer,  Lecturer  on  Chemistry  and 
J^ufural  Philosophy*  ^M 

Uw   JLN  the  last  number  of  the  Philosophical  Journal,  a  cor- 
respoadeuty  A.Z.,  coucludea  hia  remarks  on  Mr.  Ander^ii*s 

experiroei 


expcrimt'au  hy  obs4*nrJog,  **  ihat  the  electviciil  law  of  mcfice- 
Hmit  ivbicb  Mr.  M  irriiy  has  pointed  out,"  aiforda  an 
lUiMlioii  of  the  ruarmer  in  which  the  decomposition,  that' 
mr%  ftt  every  iiiterryptioo  of  a  metnllic  circuit  in  a  fluid, 
effected* 

The  trrm  induciion  was  1  believe  onknown  in  electrical  The  term  ia. 
tnct.  till  introduced  by  Mr.  Dary.     That  excultent  che-  JIJ^'JJ^'ll 
'  philo«upber  has  iudeed  employed  it  very  enleBi*iFely, 
i<l  appears  to  tron«ider  tt  aa  expressing  the  mo»t  important 
riueipk'»  of  i'tertricul  actiou. 

l'  The  generai  application  of  thii^term  to  so  many  important  Much  obaaol. 
icnomexia  ha*  been   productive   of  much  obscurity.     Its  J>'  o«a4iooc4 
teamngt  according  to  Mr.  I)avy*s  uppitc»tion,  haa  never 
^en  clearly  dehned,  tiiid  i»  by  no  mi^tius  obvious;  while  its 
^u»  employment  in  the  explanation  of  vartoufk^  and 
c-itly  opposite  tffacls,  ia  contradictory,  absurd,  and 
i'ti\te\\i^iUle.'*My  present  leisure  will   not  allow  me  to 
tk  of  this  Mibject  w  fully  ub  may  be  requisite  to  its  pro* 
*r  elucidation  ;  but  to  counteract  erroneous  icnpressionn,  I 
tail  brit'By  »Late  tome  of  those  inconsiitencie«»  ta  whicli  I 
kve  referred* 

IndoctioD,  as  applied  to«Dy  electrical  phenomena,  is  ud-  Mr  Dawj 
lestioaably  ao  objectiomible  term,  ab  in   its   literal  inter- "'**'^"*'^ 
rirtatitfu  it  ejipresse^  nothing  enHlo^ou8  to  any  known  elec*  ti^p  p,^^ 
^^mI  effect.     By  an  attention  ti>  the  writing  and  lectures  ^.>  ■pp^OKiaia' 
Mr.  Davy*  it  may  however  be  inferred,  that  his  intention  c^iJ^j, 
to  expreiis  ihnt  Bpecles  of  action,  which  results  from  the 
approxitnaliop,  vilhont  ecntaett  of  an  unelectritied  to  an 
ririfi^d  conductor ;  which  litis  bceo  ca.\\^  by  VoUa,  and 
ttier  electricians,  electrical  influence,  and  ascribed  by  Lord 
kbope  to  **  the  nature  of  ati  electrical  equilibrium."     Jt 
«^1  ki»owa  to  elect nciunt*  that  an  iuinilated  rondactor* 
vbra  electrified  either  positively,  or   ne^tively.  will  alter 
ke  tlectrical  Ktate  of  uny  other  body  brought  within  a  cer* 
dkftlanoe  of  it«     This  alteration  will  occur  (though  ra« 
dtflefently)  whettier  the  presented  conductor  be  insu* 
o#noi;   but  it  cannot  be  pf0(>er1y  invesli^Hted,  unless 
roiMliictor  is  insulated.     Ab  su  example,  the  following 
t\\  kitotwii  but  instructive  experiment  muy  suiHce, 
loiulate  in  a  horizontal  pottition  a   metal  rod  with  blunt  J^xperimenCts 

or 
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Ibis -or  ronnded  ternnpations,  aitach  to  each  extremity  of  thii 

•■*■■■  rod  a  pair  of  pith  balU,  let  the  rod  and  its   app^ndn^es  be 

represented  by  A-^B*   Preneiit  the  extremity  A  to  a  positively 

eUctriiied  surfuce,  but  nof  within  its  Ethkin^  dibtiirice.  Botli 

pairs  of  baib  iw ill  open;  and*  ifcAamined^  A  will  be  foo 

negative;  B,  positive.     Remove  the  rod  frotu  the  vicinity 

the. electrified  surface,  the  bslb  immediately  colla(j#c,  mad 

1Ea«te€Dldij    every  electric  sign  eeaee*.     A  proofs  that  no  electricity  hai 

*JJ"J"*'*       been  coimnuaicated  to  it>  and  that   the  electrical  appear* 

»Dces  produced  arise  ortly  from   the  unequal  difttrtbatton  of 

4-,  ibe  nataral  electricity  of  the  rod,  during  its  approximation 

^  to  the  cYectrihied  surface;  neeiag  that,  as  aoon  at  this  csuse 

b  removed^  the  effect  it  ha»  produced   immediately  di«- 

appearf. 

CxfrraBcntai      If  the  preceding  experiment  be  varied,  by  brmging  any 

part  of  A^ — B  ttithin  the  striking  distance   of  the  po:»iiive 

»<ir(ii€t:,  each  pnir  of  pith  bolls  ^ill  open  a«  b««fore»  but  th 

mil  be  fini/ar/yelectrifiedt  being  beifi  posiiire;  and  thiseSi 

(arising  from  commxtnicattd  elcctricitv)  will  be  permaneo 

lor,  on  removing  the  rod   A — B  ffoai   itt    proximity  to  the 

clecLritied  aarface,    the  divarication  of  itt  balls  wilt   coo* 

tinae. 

There  »fe  som«»  variations  of  this  experiment  rery  import- 
ant  to  eleotricaf  theory,  but  I  mention  here  only  the  most 
sni»p[e  facts,  us  my  ititeutiou  19  merely  to  show  the  impro- 
priety of  applyiog  the  aaioe  explanation  to  coHfmry  and 
oppo^t«  eli4f4:t$. 

From  what  has  been  stated  it  will  be  evidentt  there  arte 
iwo  methods  by  which  an  electriiied  surface  may  excite  elec- 
triral  effects  in  other  borlies. 

Ist.     fif  approximation*     \n  this  case  the  electrified  snr« 
face  to«(fs  notte  of  its  intensity,  and  the   prevtoutity  unelec- 
trillird  body  het-omes  electrical  only  in  consequence  of  t 
vneqnat  distribution  of  its  natural  electricity, 

2nd.     By  direi-t  comtniinication.     In  this  case  the  ori, 
not  liurfiiri*  loses  pnrt  of  its  intensity,  and  the  body  previoui 
uneTectiified  beromes  elcctHcul  in  consequence  of  an  aher^ 
tivn  ill  the  qvantity  of  its  natural  electricity. 

The  different  effects  of  these  two  methods  of  elect rlficatioGk 
ore 
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A-     By  Uir  first,  n  pcv&ititre  sur^ce  may  be  employed  to  DlfFereni  ef- 
electnff  «oothrr  body  pt>sUi¥«[y»  or  oegatively;  or  it  will  ^*^*^**'  ****^ 
electrify  the  sttiue  body  Ht  once  positively,  ttegativety*  nud 

tu^istml  ilk  f!  ^^  oart«  of  its  leu^tlk ;  Imt  m  this  latti^r 

liw  eU.  .  .  JttcU  wili  Itt^t  oaly  durhu^  the  approxi- 


I       B*     It  U  Dot  poe^ble  to  produce  these  effects  of  approxi- 

I  isiiUoa^  tto)e»%  t)ie  bodies  be  separated  by  a  noncondttcrorf 

'  '    )-<' of  which  is  sitlTicient  to  prevent  the  passage  of 

"Miii  oce  to  the  other, 

I      G«  .'By  ihe  ac-cocid  method  a  positive  surface  can  only 

communicale  po^tiire   ekctricity  ;    niid  I'lc^  tersn.      But 

thi?9e  cQmmunnaied  cfiecb  wcf:ptfmaiietit4.hex  ttte  separation 

\  of  tbe  bndiet^ 

D,  The  effWis  of  communicated  electricity  can  only 
lake  pUce  by  the  actual  contact  of  conduciiit^  bodies,  or 
where  tbt  iti^  iDediam  does  mtt  cvrnpletety  ret^i  the 

LlMls^Age  ofe 

1;     Ko  two  series  of  phenomena  coa  1  think  be  more  distinct  These  tw««et« 
flJiaa  the  prpcediu^;  their  coiiditions  of  julion  are  «l'tf^ctly  j[^ P^^^**"*"^ 
[  cofitr»ry.  and  it   mui»t   be  consequently  obvious,  the  same 
expectation  mniiot  apply  to  both* 

Mr*  Dttvy  has  however  for  a  long  time  applied  the  term  Mr.  Davy  hit 
indvftiom  to  «onie  of  these  opposite  cases  of  electrical  action  ;  app''«^  the 
\Qi  tni^laiice,  the  Leyden  jar,  and  the  iri!*ulated  rod;  di^- tiontQ  botb^ 
tincl  csisre  of  approximation  :    the   spiral  tube,  luminoui 
word,  electric  spark*  &c.»  decisive  instances  of  communi- 
cated  electricity. 
In  tbe  Bakenan  lecture  for  1807,  ^^  explanation  of  |he  and  itttempt^d 

tollaic  battery  wa»  attempted  on  similar  prir.ciples;  and  'oexpbiu  the 

*  '  I  r  aotion  of  Iho 

lbi«  expfanation  haf  been  repeated  every  succeeding  season  pile  on  the 
in  the  lecture  at  the  Koyal  Institution,  It  assumes,  ^^ine pincipU. 
•'  tbat,  with  regard  to  electricity  of  such  low  intensity, 
•*  water t»a:»  fwd/afiw^"  body."  An  assi.mption,  which  has 
been  decisively  contradicted  by  the  experiinentg  of  Mr  de 
Luc,  which  pro%'e,  that  the  battery  is  a  conducting  column. 
Vel  Mr*  IXiivy  continues  to  speak  of  i^t^ur^/ort,  and  eieciri- 
cil  polarity;  and  A.  Z»  ap|>ear6  to  thnik  it  capable  of  ex* 
pinoing  the  iDierruptcd  circuit;  where  the  wltole  column  is 
wulinputably  a  cmduclor^  and  where  the  phenomena  depend 

on 


«so 
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on  the  tif<"Wtffto)i  of  dectricky  ihrmgh  it$  tchote  ItnglAS  or 
in  other  wordn,  on  tha  trftOBiniiwioB  of  electricity  from 
to  yyire  through  water, 
Ttec^sicnee       f  have   already  Hated,  that   the   chemtcal   ehangca 
Tnrf>fL*iTt**    duced  in  fiutda  by  voUaiceWclNcity,  el  ifvery  iiiterrit 
wmmMtAch   of  the  metallic  circuit,  are  no  proofs  of  the  existence 
•f  itocoteait    pos*^'^^  and  II  negalite  point  at  each  of  those  ruttrrwpti 
9otpn>T£d,      to  long  as  we  have  no  eiidence^  that  the  chemical  fjf'tft% 

produced  by  opposite  electrical  staleR,  and  not  by  the  pe» 
Cttliar  moditicatians  of  a  carreot*  We  have  uo  sofh  proof; 
,tlor  have  we  yet  etectrometrlcal  demonvtrationf  that  the  op- 
|>osite  extremities  of  every  wire  in  an  interrupted  vohaic 
cirroit  ar*  oppositely  ekctrifitd,  though  Mr.  Davy  has  very 
Ifr.  ^LucY  recently  said  *'  it  would  be  easy  to  show  ihis/'  Mr.  4t 
^  Lut'^s  ana1y»!»*  is  the  only  instHnco  ofun  aircunrte  ex)«miiM* 

tioT)  pf  the  electrical  ttate  of  the  wires,  compared  with  ihffr 
chemical  effectti ;  his  conclttsionfr  are  however  strikingly 
oppo**ed  to  those  of  electrical  euergry  ;  ihey  have  been  loog 
pablished,  and  are  not  yet  controverted. 

Let  ufi  siippo4»e  however  for  «  moment,  thai  iHe  oppoiite 
electrical  states  are  essential  to  the  chemical  effecta.  Oin 
we  have  reconree  to  induction  to  explain  them  ?  Certataly 
Aotf  tiole^a  by  iudu^iion  we  mean  communicated  electrlcitj, 
circulation  of  electricity,  or  current  of  electricity  ;  for  tbete 
done  express  what  we  see  and  demonvtrale  in  the  ex* 
periment;  and  are  indeed  employed  (certainly  inoui- 
tioualy)  by  the  same  philosophers  who  speak  of  eject ric 
energy. 

If  iuduction  be  strained  to  express  these  terms,  it  cannot 
possibly  be  applied  to  the  opposite  aeries  of  pheD0meua» 
viz*  those  produced  by  approximation  only  ;  where  no  citr» 
rent  is  produced^  but  merely  a  temporary  disturbance  of  the 
electrical  equilibrium  effectedt 

Hence  1  think  it  fair  to  conclude,  that  induction,  far 

fVom  Dn  electrical  law,  is  a  term  ill  suited  to  expresa  ajiy 

elecirii-al  action ;  a  term   which   it  would  be  contradictory 

and  abuurd,  to  apply  to  all  the  varieties  of  this  inHurnce; 

case  objectionable*  as  ' 
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ui'mption  of  a  principle  of  action    not   prored  to  t%\ 
•  S«e  JouTBslt  vol.  XXV!,  pp.  119  and  941. 
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faUvy  #1  tkb  principle  la  ooe  of  lu  moit  popular  tp- 
toUo»Uofift«  tlie  bj(M>Ui€fcts  of  the  VolUic  b»tUry,  I  thull  coo* 
•tilet  in  •  ruiurt*  letter* 
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new  Fcrirriff  </  Me  PeocA*     By  T*  A.  Knicht, 
JStf.,  F.  R,  5„  ^c*. 


HeFi  tbeTnro«»cti6(it  of  the  Hc»tticuUaral  Society  of  1607,  Eicp«rim«o» 
1  hive  t]ieiitioii«d  tome  expeninents  I  hud   made  with  the  ^^  obcatniof 
Wpe   t>f  obtttinin^  new  and  emHy  varieties  of  the  peachf,  ^f^^^^SjS^ 
'which  tni^hl  pr^vc^  better  calculated  for  our  el i mote,  than 
whfi^  haTt;  been  tiuported  from  the  touthern  parts  of 


Europe:  ai»d  at  the  character  of  some  of  the  plants*  that  I 
hove  riMAed  aflbrds  a  fair  prospect  of  success,  I  Irave  thou^t 
'lfi£  followit}^  accoont  tufficiently  interesting,  to  induce  me 
to  tend  it  to  the  Horticultoml  Society. 
^     In  effort*  to  obtain  new  varieties  of  froits  of  other  genera*  Maniw i 


Iia¥«  had  reiaon  to  conclude  fronn  the  success  of  former  "f  t^ 
ttperim^th  thai  the  trees,  from   btos^soms  and  needs  of  ^^ 
wHfcii  it  ia  proposed  to  propa^te,  should  have  grown  ut 
two  yean  in  mould  of  the  best  quality  ;  that  during 
^1^  period,    they  oaght  not  to  be   sttliered    to   exhaust 
themaelvet,  by  bearing  any  considerabre  crop  of  fruii;  and 
tKat  the  wood  of  the  preceding  year  should   be  thoroughly 
n^tned^  (by  arti6cial  heat  when  necessary)  at  an  early  pe* 
ri^  ill  the  autumn :  and  if  early  maturity  in  the  fruit  of 
llie  new  teedltng  plant  is  required,  1  think,  thai  the  fruit,^ 
withtQ  which  the  seed  grows,  nhould  be  made  to  acquire^ 
nMiturity  wtthtn  aa  short  a  period  as  is  consistent  with  it^' 
•Itwining  its  foil  aite,  and  perfect  flavour:  those  qualities 
Might  abo  to  be  sought  in  the  parent  fruits,  which  are 
in  the  offspring ;  and  the  most  perfect  and  rigorous 


offspring 


»  TcaR«.  ai  Ike  Hort.  Soe.  vol.  I,  p,  1(6, 

t  S«e  JautMl,  fwl,  XVllI,  p.  ]95   * 
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offi»priog  iriit  be  obtsiued^  of  plantu  as  of  auintald)  ^1 
the  male  and  femute  parent  are  not  closely  related  lo 

other*. 

Xxp«ttiBeDt»         The  varieties  of  the  peach,  from  which  1  first  propdgati 
were  the  large  French  million,  aod  the  hitle  red  nuxioi 
u«ing  the  stigtnnla  of  the  former,  and  the  pollen  onfy  of 
laUer,     Tlietrce?   of  each   variety  had  hcen  removed  earl 
iti  the  spring  of  the  preceding  ye^ir  (1801)  from  pote  of 
derate  bize  into  othere  which  were  very  large,  and  i 
filled  with  mouM  of  the  tbost  favounible  Quality,  that 

f  could  compose;  und  in   ihtfse  pMs  the  plants   had  gro\ 

with  excessive  vigour.  The  aid  of  artificial  heat  was  ei 
ployed  in  the  spring  of  IBOi!,  to  enable  the  wood  and  bh 
»oms  of  each  fdayt  to  acquire  the  most  perfect  state  of 
turity  ill  the  tiucceediyg  autumn;  and  during  winter  t| 
pol3  were  defended  from  setere  frost,  that  the  miouleiibj 
r<K>ts  of  the  plants  might  be  wholly  pre^rved  ;  and  aa 
tpring  approached  the  trees  were  kept  in  as  low  and  equal 
temperature  as  possible,  that  the  powers  of  lift:,  in  the  plau( 
might  not  be  prematurely  excited  into  actioi>«  w  in  m 
degree  uselessly  expended.  Nevertheless}  owing  to  tJ 
wood  and  bud*i  having  acquired  matuiity  early  in  the  pi 
ceding  autumo,  and  an  accumulated  excitability  from  lot 
rest  and  coId»  the  hlodsoms  began  to  swell  rapidly  oa  t| 
first  approach  of  spring  ;  and  very  early  in  March  it  beca 
necessary  to  place  the  trees  in  the  forciiig-honse, 
bloiisoios  being  so  far  advanced,  an  to  be  subject  t«  soi 
danger  from  frost. 

As  soon  as  the  blobsom^  had  fallen,  the  fruit  whs  ripeni 
onderevery  advantage  of  hnat  and  1i|^ht,thatl  could 
jnand,  the  glus^  having  been  taken   off  every  fitvourul 
Jjour,  during  the  last  swelling  of  the  fruit,  lo  adroit  the  bob 
'  rays,  without    its    intervention.      Three     French   niign< 

peacl)es  only  were  suffered  to  remain  on  each  tret^  aod 
of  these,  (which  attained  the  gteate^t  state  of  ptrfectioi 

ThR  tree^  bore  afforded  ine  eight  plants  ia  the  succeeding  »P'i»i{?*     1 

•*  '^**"*  plants  were  two  years  old  when  mentioned  in*  (pi\ 


«  Se€  Horticult.  Trini.  of  iSCT^  I^rt.  1,  p.  SO,  or;|c«M>«t.XV]r(, 
p.  119. 
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iminiettMNi^   ind  I    then    inferTed,    from    the  npid 
igr  obHT¥Bble  »n  the  character  of  the  Icaveg  aiid  g<en^ml 
rowth,  that  they  irould  bear  iVuit,  bs  tliey  subdcqutfutly 
iii,  •beo  three  yesr»  old. 
Of  tiie  tiew  v«n<fti«  tluit  oblnified  three  are  t-try  esrly ;  "od  At fii**  *" 


It  I  have  not  had  on  opportunity  cf  comparing  iheir  tlifie 
rip4'Qit>g  i«ith  that  of  the  earliest  old  varietit^  For  the 
DtttfDeg  peneh  did  not  succeed  at  all  in  my  ^rden,  and 
bloMoms  of  the  early  Anne  were  wholly  de^itroyed  by  the 
ilViiroanihIt:  weather  of  the  spring  of  1807  and  the  follo*»- 
fe«r.  Two  of  the  new  varitfties,  however,  rlfwned  ten 
iy%  before  the  royml  George  peachy  and  three  weeks  be- 
the  red  Roman  oectarine,  which  ^rewon  the  saiue  w«U, 
ijoined  the  seedling  trees;  and  ihereiire  I  conceive 
not  to  be  much  kter  varieties  than  their  male  pareiit, 
ibey  «troo^1y  re»emb]e  in  colour,  and  in  the  form  aod 
iraeler  of  their  leaves  :  but  their  fruit  is  much  lar^r, 
hufin^  exceeded  7j  inches  in  circumference.  The 
•f  eadi  of  the  new  vutieties  is  soft  and  melting,  and 
►ry  readily  quit*  the  stone;  and  1  thought  the  flavour  d 
.  one  of  them  quite  equal  to  that  of  any  peach  which  my  gar- 
^Bkn  productd*  In  their  leares  and  fruit,  every  tree  forms  a  ExkUe^m 
^^Berfectly  diHtiQct  variety,  and  even  where  the  same  stone  ^^^J^  **" 
^Hontained  two  plants,  they  bear  very  little  resemblance  to 
^H^M^h  other. 

^^F  In  tiie  present  spring  1   exposed  all  the  seedling  plants  DlS^raM  is 
I       withofit  any  covering,  to  arcertain  the  comparative  degnres      ^****- 
banlifveflB  of  their  blossoms  ;  ond  in  this  respect  I  found 
todi£Eer  very  widely.     The  blossoms  of  two  of  the  va- 
letiet  appear,  however,  to  be  very  hardy,  and  promise  tii 
^uodant  crop  of  fruit,  though  the  season  has  been  more 
ku  utiuaUy  unfavourable ;  and  1  have  httd  the  pleasure  to 

re»  that  the  best  peach  fb  one  of  the  most  hardy*  ^ 

Tli€  aucce&s  therefore  of  the  first  and  of  the  only  expert-  W^pcof  A- 
meat,  pf  which  I  have  fully  seen  the  result,  on  this  specte» of  ^^"JJlJi^ 
ffoit,  1ms  fully  answered,  and  indeed  exceeded  my  hopes  ;  cran* 
aful   I  eoCertain  little  doubt  that   the  peach-tree  mighty  ia 
»f€  generations,  be  so  far  hardened  and  naturalized  tor 
le  climate  of  £n glared  and  Irelsnd,  ns  to  succeed  «^el|    as 

lard  to  farourable  situations.     It  is  wy  >J4hlft.t»y  ?*'**"*''**■• 

the  "*" 
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the  effects  of  propagating  ftucteii^ive  generaUons  alteiQJit^ijF 
from  the  open  wall,  and  from  the  hot-house,  and  of  intvo' 
diiaog^'the  pollen  from  the  open  wall  to  the  b)o&$iofTis  of  the 
hot-house,  with  the  hope  of  obtainin;^  varieties*  which  will 
be  at  ouce  hardy  and  early*  The  peach  doe^  uot,  like  many 
other  species  of  fruit,  much  exercise  the  patieoce  of  t 
gardeurr,  wlto  T^'tnen  it  from  the  seed  ;  for  rt  may  alwii; 
be  made  to  Wear  whei)  three  yeatM  old,  and  there  is  •om 
thing  iu  itt^  habits  \hbich  induces  me  to  believe,  that  li  might 
be  taade  to  bear  st  two  yeani  old*  1  will  Dot  venture  to  de- 
cide, whether  it  might  not  possibly  produce  frnit  even  at 
the  end  of  a  single  year ;  and  therefore^  a»  the  trDprovement 
of  this,  and  other  species  of  frtiit,  and  adapting  varieties  of 
them  to  our  climate^  presents  an  ample  and  intereatmg  field 
fpi  experiment,  1  trust  that  I  shall  not  labour  m  it  alone* 

In  prosecuting  buch  experiments,  I  would  recommend 
tlie  seedling  peach  trees  to  be  retained  in  pots,  and  buds 
from  them*  only,  to  be  inserted  in  older  trees  ;  for  their  ra- 
pid and  luxurraut  growth  is  eiLtremely  troublesome  on  the 
wall,  and  pruning  is  death  to  them* 


I 


XVII. 


^'Otithe  AreofUes^  thai  feUnear  Lissa  in  Bohemia^  on  the  3cf 
0f  September,  1808:  bi/  Mr*  Rsuss,  Counsellor  ^f 
MinesK 

Acreont  «f  ji-  HE  accoont  we  have  of  this  fall  of  stonet  was  collectei 
lotzie  nieteiiric  on  the  spot,  by  the  muyor  of  the  place,  four  days  after  il 
awi  LiKft  in  happened.  Farther  information  was  collected  afterward  bj 
B^imU.         IVIr,  Merkl,  counsellor  of  state*  who  has  lodged  an  offi< 

statement  of  it  in  tht  chancery, 

Li^sa  is  a  small  town  of  the  circle  of  Buntzlau,  four  roih 

W.  N,  W,  of  Prague,  and  as  many  S.S.  VV.  of  Jungbunl 

)au  ;  two  miles  N.  of  Benatek  ;  two  E«  of  Altbuntrlau  tmi 

Brandels;  and  two  \V.  of  Nimbourg* 


•  Attn.  4e  CbilA.  vaL  LXXIV,  p.  64.    Abridged  bj  Mr.  Tassafeff. 
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The  coUQtiy  where  theae  stones  fell  it  a  plain,  e^cteodittg  Th?  place 
»atb«r«nJ  to  the  Elbe*     The  soii  is  a  poor  dry  sand,  fit  only  <l«trib«jd. 

fje;  aod  the  rocks  that  ar^*  found  there  are  of  an  argil- 

;evo«  gritttlone    impregnatt-d   with    iron.    The   Held  on 

fliich  one  of  the  stones  fell  was  a  very  lome  ^rid,  that  had 

irt  been  ploughed  up  ;  j*ct  the  stone  penetrated  into  it  only 

mr  inches.     The  second   fell    in    an  adjoining  fields  the 

n\  of  which  was  rather   harder,  and   more   clayey  ;  yet  it 

fnetmted  only  foar  or  five  inches.     The  third  fell   in  a 

lall  wood  of  fir  trees,  on  a  sandy  ground  covered  here  and 

lere  with  turf,  and  likewise   made  au  impression  four  or 

kches  deep.     The  fourth^  which  tvas  funnd  about  two 

lod  paces  from   the  village  uf  Straion,  weighed  two 

^uuii«  And  a  quarter ;  but  one  corner  was  broken  ot\\  with- 

It  the  inqmrer^s  bein^able  to  learn  bow«    Th^  third  stone» 

itl  fell  in  the  wood,  weighed  five  pounds  nine  ounces  and 

hmU*,  thougk  all  its  angles  and  ed^es  bad  been  damaged. 

The   directfon   in  which   the-ie   slonts  fell   was    from    the 

Dorth. 

The  circumstances,  that  accompanied  this  fall  of  stones,  CiicuTisTiticsa 
were  nearly  the  same,  as  haie  been  observed  in  other  places.  *hciS£^"^  * 
On  Saturday  the  ad  ol*  September,  1803,  at  halfafter  three 
oVfock  in  the  afternoon,  a  loud  explosion  was  heard,  which 
all  the  witnesses  compared  to  a  discharj^e  ofsevoral  pieces  of 
eajinoa*  aacceeded  by  m  noise  like  that  of  firing  by  compa- 
nies, or  the  roll  of  drump.  This  noise  continued  a  full 
^tiartfr,  or  e^en  near  half  an  hour.  The  sky,  which  had 
been  very  clear,  appeared  covered  as  with  a  slight  gauze  ; 
pet  the  rays  of  the  Sun  penetrated  eiisily  through  this  sort 
thfo  mist*  The  night  preceding  had  been  fine,  calm, 
rery  clear;  the  weather  hud  bceti  tine  the  whole  day, 
»p4  about  noon,  when  a  few  drops  oTrain  fell,  but  the 
dispersed ;  and  about  thr^e  o'clock  in  the  aflernoon 
heat  was  conHideruble,  and  the  weather  heavy  flourdj. 
No  perMQ  saw  these  etones  fall,  so  that  we  know  not 
letKer  they  were  black,  or  red,  or  smoking,  when  they  fell ; 
It  some  reapers,  who  took  up  one  &8  soon  tis  it  had  fallen^ 
id  it  a»  cold  as  the  atones  around^  It  did  not  soil  the 
ingefft*  and  none  of  them  had  any  smell  of  sulphur.  No 
moa  ob»erred  any  lightntiiii,  or  luminous  meteor;  neither 
V9U  XXKI^^Maech  idl^  Q  rain 
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ratd  oer  wind  was  noticfd  ;  and  no  one  h\i  any  of  tbut  utH 

e&sinesii  or  oppre&eion,  that  indicatei^  electrtdty*  I 

The  stone*  de-      These  aerolites,  like  all  others,  were  of  a  inixod  »tiV-     I 
stance*     They  are  of  a  light  tts>hen  gray  colour,  fine  graioedi 
traversed  in  all  directiofis  by  little  veins,  and  i titer sper»^^H 
vrith  little  di&seroinated  globules.     Their  epeciBc  ^avity  |^H 
3 '56.     Brought  near  a  compais,  they  cauae  tht;  oeedle  to 
move  through  an   arc  of  s\     '\^''hen  reduced  to   powrder^ 
globules  may  be  extracted  from  it  by  the  magoct* 


the  stone. 


AnafysU  of  the  aerolite  o/Lifsa,  by  Mn  KLAfftOTH. 

Thoo^b  all  the  e^trrnat  characters  of  this  atone  of  Li««a 
lead  to  the  prpsumptioD,  that  it  oiu^t  contain  th^  same  suk* 
alatices  a»  tbowe*  which  chemical  analysis  has  demonstrated 
ID  Other  meteoric  stooes ;  yet  the  subject  is  too  iotere^tiDj^* 
to  allow  us  to  neglect  an  accurate  ejcamioatioa  of  every  fresh 
specimen,  for  the  purpose  of  discovering  bow  or  in  what 
proportions  it  may  differ  from  those  already  analysed. 

Mr.  KeusB  having  sent  me  a  sufficient  quantity  of 
•tone,  I  subjected  it  to  the  following  analysiii. 
fron  extracted      tf,     $00  grains  were  reduced  to  powder  ;  and  from  th 
by  the  magnet.  ^^  ^^^  ^,^^^  extracted  by  the  magnet.     These  were  in  small 
ramitied  particles.    The  remaining  powder  still  contaiped 
some  smalt  shiuing  metallic  points,  which  might  be  consi 
dered  as  sulphuret  of  iron,  as  sn I pliu retted  hidrogen  gas  \ 
obtained  from  it  on  treating  it  with  muriatic  acid. 

b*  The  29  grs  of  metal  were  dissolved  in  mo riatic  acid 
the  as^istanceof  a  t^enlte  heat.  Sulphuretted  hidrogen  waa 
evolred,  and  the  liquid  at  tirst  appeared  foul  and  mil 
Five  grains  of  the  powder  of  the  stone,  that  had  adhered 
the  globules  of  the  iron,  remained  undissolved*  The  acid 
liquor  had  not  the  emerald  green  colour,  that  the  solution 
of  meteoric  iron  commonly  has;  but  was  simply  gre^oii 
which  indicated  but  a  small  portion  of  nickel.  In  Older 
oxide  the  iron  completely,  I  added  nitric  acid  to  the  boilini 
liquor,  precipitated  the  o^ide  of  iron  by  ammonia,  and  Ai 
tered.  The  uamoniacal  liquor  was  of  a  pale  blue  colour. 
On  evaporating  it  to  dryness,  aud  heating  it  red  hot  in  a  pit- 
lifia  crucible,  a  Tittle  yellowish  gray  residuum  voa  WfU 
This  residDUED,  dissolved  in  nitric  acid,  formed  a  greca 
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liqoor,  wiiich  became  b]u«  on  sapersaturution  with  ammo- 
nia. Tkia  liquor^  evaporated  anew,  yielded  an  appJe-^reeti 
Sttll,  wbkh  was  iit'ated  red  hot,  to  decompose  the  nitrate  of 
•  IBMMMiia*  The  re»iduurt],  which  was  bluuk,  was  agaiQ  i«« 
ilttiolvtrd  ill  nitric  acid,  and  filtered,  to  sipurate  a  blackish 
aiatt^r  ac<|uired  from  the  platina  crucible.  The  nitric  solu- 
taoB,  prrcipitated  by  carbonate  of  soda»  yielded  a  pale  green 
Otflkmate  of  titckeL 

C.     Tbe  i7l  gri  of  stony  powder  left  by  Ihe  roagaet  in  Theitony 
expcriaient  a,  with  the  live  grains  of  earthy  residuum,  were  IJ'hhtouuh**^* 
heated  ill  %  hilver  crucible  with  twice  their  weight  of  potash. 
This  mixture  became  bUieish  by  fuBioti.     Diluteil  with  wa-  l«»i^*»t«d» 
ter,  the  lixivium  assumed    a  greenish   hue«     The  61tered 
Alkaline  liquor  remained  clear  when   neutralized   by  oitnc 
acid.     The  solution  was  e^raporated  todryuese,  the  i«U  re- 
dissolved  iu  water  without  leaving  any  residuum,  and  on  ad- 
ding nitrate  of  mercury  nothing*  but  a  white  precipitate  was 
obtajoed.     This  thai,  which  had  beew  instituted  for  the  de-» 
tecttonofchromet  did  not  afford  the  slightest  indication  of  this 
metal ;  though  some  have  asserted,  that  it  exi^t^  iu  uerolitps. 

d*     The  powder  of  the  stone  having  been  well   lixiviated,  »ttJ  treaied 
and  treated  with  muriatic  acid,  dissolved  iu  it  by  the  assist-  ^^  a>ttfi»*»c 
SDca  af  beat.     The  liquor  was  evaporated  to  dryness,  and 

tilt  rMdoQiu  redlssoived  in  water  and  Bltered.     The  silex, 

<lll  wahfd  and  heated  redhot,  weighed  83*5  grs. 

f.     The  muriatic  solution,  freed  from  silex,  was  precipi-  Thes«>lutit>n 

•Hated  cold  by  carl>onate  of  potash.     The  alkaline  liquor^  tv'^citl.a^a 


from   the   brown   precipitate,  was    subjected    to  of  potash. 
iballitioa,  and  mixed  with  as  much  carbonate  of  potash,  as 
-aras  requtdCe  to  precipitate  it*     The  precipitate  consisted  of 
tt^Moate  of  magnesia. 

/*    The  browu  precipitate  formed    by  the  carbonate  of  The  precipi- 
poiaab  iu  expertmeat  e  was  boiled  with  caustic  potash.     The  «ate  treated 
alV  '  --  ';  ]uor,  supersaturated  with  munatic  acid,  and  then  polish. 
p  J  by  carbonate  of  potai>h,  yielded  a  white  floccu* 

lent  precipitate  ;  which,  after  being  heated  redhot,  weighed 
"i'H  gri ;  and  was  found  to  be  alumine,  on  treating  it  with 
tal|»iiimc  acid, 

g*  The  brown  precipitate,  which  had   been  treated   with  Dissolvrdin 
potash,  wa*  diaeolved  in  nitric  acid^   and,  after  the  too  great  ple'^l^^f^jj** 
of  acid  had  been  saturated  by  soda*  the  liquor  was  succuMt*  of 
Q  2  pr«cipi-  "*^ 
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precipitatfHl  by  succinate  of  iron,  end  ihe  precipitate  hem! ^ 
redliCt :  thrn,  nrter  adJtngthe  oxidt'  of  iron  olilnined  in  ex* 
peniaent  A,  and  dropping  on  h  a  litJie  oil,  il  wa»  beat 
redhot  in  a  close  vtf&»e(.     Tbe  oxiduUtcd  iron  io  ihitt  $.1 
weij^lied  80  grs,  answering  to  58  of  metallic  iron 

k.  The  liquor  tiep«nitt'd  from  the  iron  w«i9  precipitated 
by  carbonate  of  potash  while  >>oi1mg,  A  greenish  white 
precipitiiie  uf  carbonate  of  magnesia  was  obt-dined,  ivhtch 
wa»  added  to  the  carbonate  of  magnesia  of  c^pcnment 
tf,  and  cxpo.^ed  to  a  strong  red  heat.  Tht«  changed 
the  folour  rtddish,  «nd  tlie  magnesia  weighed  48  gn- 
Bein^  treated  with  sulphuric  acid  diluted  with  water^  half 
a  i^mii)  of  oNide  of  manganese  waa  separated  from  it. 

t.  The  dulphurtc  solution  was  evaporaXed  to  dryoest,  and 
the  suit  rtdissolved  in  a  great  deal  of  waier«  Some  ail «x 
separated,  which,  ofier  calcination »  weighed  2,5  gta.  On 
evaporatii»^  the  sotutton^  small  acicular  crystals  were  ob- 
tained, which  were  sulphate  of  lime,  and  weighed  3  graioa, 
equivnlent  to  one  grain  of  lime. 

k.  The  remainder  of  tbe  solution  affordrd  nothing  but 
sulphnte  of  magnebio,  the  quantity  of  base  in  whicb  wm» 
only  44  grains,  when  the  weight  of  the  6i1ex,  lime,  and  o&* 
ide  of  manganese  was  deducted.  The  colour  of  the  sul- 
phate of  ma^oesia  still  tenditij^  to  green,  the  presence  of  a 
little  nickel  was  to  be  presumed.  Accordiui^l}'  the  salt  waa 
redistnolved  in  water,  and  the  uVckel  precipitated  by  a  at 
of  sulphuretted  hidrogen.  The  oxide  thus  obtained 
mixed  with  that  of  experiment  b^  and  exposed  to  a  itroug 
red  heat;  after  which  it  weighed  1*5  gr.,  answering 
gr,  of  nickel. 

From  the  results  of  this  analyuia  it  appears,  that  100  pafit 
of  the  aerolite  of  Lissa  gave 
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re  s»«rpi>9*;<J,  tKat  nil  the  iron  in   the  aeroUte  was  in 
loetDtUc  stale.      Fortnerly  pucb  as  ronid    be    ei^trncted 
the  mugcj^t  wfts  alone  so  rrckrified,  the  rest  bciog  conti- 
ed  ••  oxide  of  iron.     But  us  thtre  h  no  stgii   ot'  oxtda* 
in  th»?*  i/*»rolite  rcrently  fatten,  it  is  evident,  that  the 
fling  points^  ivhich  did   not  udhere  to  tlic  magnet,  were 
iti  which  the  iron  w»i  cootHiucd  origiuany  in  the 
fttcHUte. 
Ttie  iiypolhc*i«  of  Proust,  l)>.iL  aerolitfs   are   products  of  ProxuVt  hjyo^ 
oarp\obt»  extitlletl  from  U»e  polnr  regiona  to  full  iRurer  the  '^*^'*» 
eqit»'oi,i^ founded  on  the  total  absence  of  oxi^f^n. 
^H      Thw  cifciioistance,  however^  is  equally  favourable  to  the  Tbatofotiv«fi. 
^Hkpi'Don  f^fihoge,  whu  fenppo>^e  them  to  be  tlirown  from  the 
^^  mt^^ni ;  ^iitc*'  3!>iron<Mner8  deny  to  thia  Ratellite  an  atmo4« 
phef  ron  «iinu.]^  uxii^en,  and  saturated  nith  waltry  vapours 
like  that  of  our  ^lobe* 

But  it  is  teriiiin,  that  the  total  absence  of  ihi'*  prim.'-pte  ^h^  ^^Q^g 
inplelcly  reltjie»  the  opinion  of  those,  who   betiL-vt,  ibnt  could  not  hate 
ei»c  aciohie*  are  foiined  in  the  regioits  of  our  tiimo&phere;     ^[kett^o^. 
ince  the  particles*  ot  jrou  und  martial  pyrites  would  uoc  re>  t»here. 
ma  even  m>  abort  ft  time  without  a  cotQinenceiuent  of  oxi* 
atioo. 
Thu  aoalytia  of  an  aerolite  so  recent  affords  a  freth  proof* 
iJit  ihey  are  all  nearly  of  the  swiine  nature  ;  as  the  preced* 
g  account  by  Mr.  Ueuss  shows,  that  they  have  all   been 
projected   from   higlier  regions.     But  the   natnritlisl,  who 
woold   honestly   build  only  on  certain  facts,  must  not  be 
■ifthmmrd  to  confers,  that  he  h  ignorant  of  tneir  origin. 

1    hM\  add,  that  a  powdered   specimen  of  an  aerolite,  Meteorkstoiw 
wbkdi  f^U  near  Staanern,  in  JMuruvia,  on  the  22d  of  May,  of  StAnnern. 
t809»  Mud  of  which  coni^quently  I  know  not  the  external 
cliaracters  Has  been  sent  me.     Thi»  stone  would  be  a  hUtk* 
mg  etceptioo  to  all    the  aerolites  known,  since,  from   my 
analy«i&  of  a    very  small  quanlily,  it  would  appear  to  be  a 
dccocnpOMfd  ba»aUeit.     It  is  to  be  wibhed  theretort:,  that  the 
^_«i»aiyus  ibould  be  repeated   with  a  piec«  ot  the  stone  in  ita 
^HknCire  state,  po^hSestiog  all  the  characters  necessary  to  pre* 
^^vcot  »u*ipicion  respecting  it*. 

•  f-'-'      '-   '•  h?it  bewfi  Aiialvicd  by  Vauqudin,  see  Journal,  vol,  XXV, 
r»  J4  'liUt  ihe  preteudipri  speclmua  seat  lo  Kla^JTOib  in  tiowdcf 
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An  dnsw4r  to  the  Ohiervatims  of  Dr*  Pearsov,  ^ste 
tasi  Number  J  on  certain  Stmtements  respecting  the  Affcmihte 
Matter  contained  in  Dropsical  Fluids ,  and  in  the  Serum  of 
the  Blood.  By  Alexander  Marout,  M.  D,  JP.  R, 
tme  of  the  Pkysiciavs  to  Guys  hospital. 


To  Mr.  NICHOLSON, 


SIR. 


The  question 
not  placed  ia 
iri  pmper 


It»  proper 
iute. 


LTIIOUGH  I  feel  extremely  dwtncrmed  to  engage 
any  public  fjhilosophical  conlroveray,  especially  when  the 
object  is  to  viridicate  statenieDts^  the  truth  of  which  any 
common  obierver  mey  easily  ascertaia  by  esperiinent ; 
yet,  as  there  «re  some  po'mlb  in  the  above  commumctttioiiy 
which  do  not  plHce  ihe  (|ue«tioii  in  its  proper  li^ht,  and 
might  mislead  those,  who  have  not  the  opportunity  of  re* 
ferring  to  the  original  documents,  I  have  thought  it  iiece*- 
8dry,  to  offer  in  return  a  tew  observations. 

The  state  of  the  question  is  simply  this:  AD  cltemtst* 
have  for  a  long  time  agreed  ihut  the  blood,  and  probably  all 
the  animal  fluids,  contain »  together  with  various  neutral 
salts,  a  certuin  portion  of  alkali  not  combined  with  any  acid. 
This  alkali  Im^  generally  been  considert-d  as  being  soda» 
although  a  few  chemists  had  also  noticed  traces  of  potash  in 
some  of  these  fluids.  Dr.  Pearson,  on  the  contrary,  in  ex- 
amining various  kmd^  of  aninj»l  substartces,  and  especially 
of  expectorated  matter,  was  led  to  roncUide  that  the  whole 
of  the  uncombiiied  alkali  contained  in  the  aninial  fluids  was 
potash,  and  that  they  did  not  contain  uucombined*  soda  in 
any  proportion  whatever. 
Soda  (hftonly       I"  analysing  the  fluids  of  dropsy,  I  was  naturally  led  ta 

uncombincd     Inquire  into  tins  question  ;  and  ihe  result  obtained  iodu 
alkali  in  the 


fiuidi. 


1 


me  to  conclude,  that  the  only  uncombincd  alkali  present 
the  blood,  or  other  animal  fluids,  was  soda  ;  and  tliat   the 
indications  of"  potash,  which,  by  applying  tlie  test  used  by 
Dr.  Pearson.  1   v/as   able   to  detect  iu  these   fluic 


♦  Bj'ibe  expression  vncomtined,  1  mesnnot  combined  witHactd.-; 
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omnff  to  the  prtfsene«  oftbis  »lkali  in  a  state  of  com  bmatioa 
with  the  loanntic  ocid# 

Tlitf  experiments    I   nddaced   in  evid^nre  were   of  two  Thl«  proved  ia 
kiMk;  lome  of  (hem  ihowing  that  the  tmcombined  alkali  ^^^^^'^ 
mm$  iod«,  and  others  that  it  was  not  potash. 

P0Tti««»of  inline  matter  being  procnred  from  vnriouBani- Saiuobulne^ 

mal    6uidB  by  evdporntion  and  iocineraliou  ;  und  brought  ^'^°™  ^**'"^"» 
^  ,  ,        ,  r  i.?      animal  flukli. 

by  t^uusequent  reai&6olution«na  evaporution  to  a  cryotaUlQC 

st4te,  cryitHls  of  determinate  forms  were  obtained*  tame  of 
whii'h  appeared  to  consi&t  exclufiively  of  «ub*carboTiBt  of 
so<la«  some  of  mnnutofsoda,  and  others  of  mo riat  of  pot* 
nab  ;  but  none  could  b«  detected,  which  appeared  to  con- 
tain any  cjrbociat  of  potash* 

Older  ntuilar  portions  of  the  saline  matter  being  treated  The  uncom* 

uilh   acetic  at  id,  in  order  to  brinff  any  uiicombined  alkali  ^'"**^*'^f'i 

"^         "^  li*:>*iftd  with 

prraent  to  the  state  of  acetut  ;  and    alcohol   being  added  »QHt  ncId 

with  a  view  to  separate  these  acetats,  the    residue  of  this  *"*^  ^ot»ol* 

Alcoholic  solution  appeared  to  consist  almost^  solely  of  oce- 

tat  of  aoda;  while,  on  the  other  hand,  potash  was  f^und  in 

the  raidue  left  undissolved  by  the  alcohol. 

lo  these  various  trials  the  presence  of  potash,  in  a  state  of  Potaah  in  s 
»aibinatioa»  was  proved  by  the  te«ls  of  oximurimeof  p'a- binsiLo.  "^ 
lina  and  tartaric  acid,  both  of  which  form  precipitates  with 
|}Otaah»  and  not  with  smla* 

The  uncombined  alkali,  on  the  contrary,  was  shown  nor  The oncam* 
to  be   potash   by  the  lai^t-menlioned  tests  failing  to  indicate  ^'^»»kali 
the  presence  of  ibis  alkali  j  while,  on  the  other  hand»  it  was 
profed  to  be  soda,  by  the  action  of  nitric  acid,  which,  in 
combining  with  it,  formed  crystals  of  a  rhomhoidal,  instead 
of  a  prismatic  figure, 

1  shall  not  enter  into  the  particulars  of  these   operations,  0r.  Peaisbn*k 
beeuuse  they  are  minutely    related  in   the  cumniunication  objection* 
which  has  j^iven  ri^e  to  this  discussion  ;  but  1  shall  now  ra- 
pidly exiimioe  the  prtncipul  objections  which  Dr,  F^arson 
has  made  to  the  above  conclusions. 

Dr.  Pearson^B  Brst  ground  of  complaint  is,  that»  instead  1st  objectioii* 
of  ftlMwini^  hit  conclusions  to  have  been  erroneous  ;  that  is, 

a  A  trace  of  pofa^h  wi»  detected  in  th«  alcoholic  iolution  ;  but  it  must 
lie  retnembered,  thti  alcohol,  however  rectified,  wUl  tak«  up  rminui* 
yciMiom  df  mu'iat  of  porssh,  Of  iadeed  o<  slmott  tttj  other  soluble  salL 

1  COR* 


^ 


JL^ 


\h 
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I  conceive,  invteaif  of  following  him  step  by  »tep  ta  ht» 
inquiry'f  I  have  conteTite%]  myself  with  exhibiting  nir  own 
experiraenis  «tnd  cotuMii»irn)«.  Dut  1  U'^  to  ol»he»ve,  that 
the  object  of  roy  inquiry  was  not  torepeuL  l>r,  Fcariioti'b  ex- 
perinients^  but  to  exuntine  Jropsicaf  fluiJa  ;  and  that,  if  in 
the  coarse  of  my  anulybisi  I  met  with  results  which  militated 
Qgainst  his  conclusions,  it  rould  not  be  reasonably  expected^ 
thiit»  in  slating  these  reMilts,  I  should  ihiuk  it  incuuibeot 
upon  me  to  wade  through  hi»  laboiHous  reseurchea  on  the 
various  formft  of  gputuni  or  txpectorated  matter.  I  mi^bt 
indeed  have  abstainf^d  altoj^elher  from  referring  to  hi*,  la^ 
bours;  but  1  thought  it  due  to  him,  as  a  philosophical  in* 
quirer  long  known  in  the  chemiral  world,  to  point  oot  sacli 
similarities  or  discordaocea  of  results,  as  occurred  in  our  re* 
respective  ejtperimenth;  thn*  referring  ihf  matter  to  the 
decision  of  physicitogists,  and  showing,  that  there  was  no 
wish  on  my  side  to  overlook  the  authority  of  former  iii- 
qnirers. 

In  endeavourinor  to  analyse  the  various  objectiont 
brought  forward  by  Dr.  Pearson »  I  am  feo  often  at  « 
loss  to  understand  his  meaning;  and  I  must  add,  ao  mach 
embarrassed  by  the  obscure  and  iniiocurate  mannef  in 
which  he  baa  state*!  some  of  my  own  proceeding,  that  k 
would  be  a  ta»k  equally  fruitless  and  laborioos  to  foilow  hit 
■teps  closely.  1  muBt,  therefore,  as  much  us  po»Mibte,  select 
those  objections  which  are  of  a  tpcriiic  nature,  and  may  be 
answered  by  an  appeal  to  experimental  evidirnce.  Such 
is,  for  instance,  the  argument  which  h«  employs,  no  leas 
than  three  timca,  |once  to  au|jport  of  his  omii  expeiimeutii» 
and  twice  with  a  view  to  invalidate  my  iid'etence*),  on  the 
effects  of  alcohol  and  acetic  acid,  v^hich  uri^ument  is  found- 
ed upon  his  buhef,  that   acciat  of  soda  is  Dof  soluble  ia   at- 

fcctsof alcohol  (»^|,qJ^  ^m]  i^j^t  i|  jg  ^^/  a  dtUqiiei*ceot  salt;  two  palpable 

0CM'*  errors,  which    hitlf  a  y;ruin  of  this  salt,  and  a  few  dropa  of 

alcohol,  with  oooihir  apparatus  tb:m  a  watch  glass»  would 

^  have  enabled  him  to  rectify, 

frwm'ihtmK         But  tlic  objection,   which  recurs  the   most    frequently, 

natc  qu«miry  ^^^  ^^^^  ^pQ„  which  the  i^rentest  stress  is  laid,  li,  the   mi- 
of  tmdne  mat-  .  ...  »  *-    •"»- 

liuteness  of  the  quantities  of  ioal'me  matter  subjected  to  ex- 

ppriment.     It  would  appear,  that  Pr.  fearson  questioaa 

whether 


Ar/aTT>eni 
from  tht  ef' 
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tber  ft  fc«r  g^mins  of  suline  matter  mny  be  expected  to 
ilti  result*  similur  to  tho^e  iwhich  would  be  obtfiint'd  from 

ri:«r  qfi«tttitie»  ;  w1icili€r,  far  ini$taace«  the  some  iiife- 
ica  tntght  W  drawn  fnom  rhomboidal  crystals  of  n  mt* 

(t«  vire,  as  from  i<]mirar  crystals  of  larger  diinensiviift  ;  or 

itlbef  expeniiie»»t&  tried  upon  un  ounce  or  two  of  n\f 
»p«icul  flyidi,  may  be  brought  iato  competition  with  tbone 

uah  b«  pet  formed  opoa  two  or  three  piut«  ofhi«  ropj 

lUtqtD* 

Such  SI  fcepticism^  I  must  own,  I  have  TTty«e1f  never  en* 
rtaitiod.  I  have  wlways  thought  on  the  contrary,  that  the 
kemical  propeitieir,  ubich  belonged  to  a  puriiclie  ot  matter* 
were  exactly  t'tmilar  to  those,  wliicb  would  be  fouud  to  b^ 
M)£^  to  a  whole  movintain  of  the  same  substance ;  that  m. 
lomb  of  only  one  (juadredth  part  of  uii  inch  might  be 
laracterised  by  its  form  at  distinctly  as  one  a  hiiudnd 
hues  larger*.  But  1  carry  the  point  «till  farther,  for  1  go 
ic  Veugtin  of  beVieving,  that  muny  ex|>er'iaients  of  research 

he  wonderfully  facilitated  by  analysing  upon  a  small  KKpennientt 
;'thjita  great  deal  of  convenience,  of  economy,  and  ^^^^  viaii- 
letjinei  «▼€«  of  accuracy*  may  thus  be  gained  ;  and  thaic*^« 
iostances  we  njay  even  rkbtain  new  and  unexpected 
»«veft/»f  koquiry  by  operating  upun  smatl  quantiiiesf, 
TluWt  *^c*  it  ^ot  for  the  assistuuce  of  minute  or  aieroa*  latunoci  of 

*  Thu9  t  bi»v«ai;b  1*^11111  ion  in  mmataiihn^,  tbat  aniens  it  be  prnvrd* 
ttUr*(c  of  pot«:^lj  may  crystallize  iu  rhonhs,  my  cooclui'ons  rc- 
ike  pAi-ticnlar  point  ia  que«tiuci,  wi>tild  Ktatid  upon  that  ewi- 
alai^i  ojrtbal  aoleis  it  be  showu,  tbat  cui-buuateof  pt>ttt«ih  laaf 
dtflv  \m  c«t»e»,  Toy  inference  res/^pvitin^  the  pi-etence  uf  muiialc  of 
»l«Ah«lattd«  itncontrovcrUd. 

Vfkth  reftrd  to  lay  attempt  ftt  expreiKiini^  een1e«iina1  part«of  fpulns, 

rUicb  U,  triiii  tome  vppareDt  rr&*o»,  noticed  as  an  iti.nlaiiccof  slnpi* 

pre|<ri»liun    to  accurary,   ]  be^  luobsriTe^  that  I  bare  nerer  arla- 

Mj  %Htm]*Ud  tu  wei;;h  ^uiiiiier  qaAitttties  than  ilecimnLl  parts  of  ^'^rainji; 

tptui  «Ut.urrrr  smaller  fractiuat  have  beea  expre^Ni-d,  the)-  huvi*  ansi'a 

ftum  ■  ctinremun  of  tho«t«  ouroWrs  to  sutite  gvDcralr  stttmlnrd. 

-f  1  Wtfoliialsuub^erTe,  irtmli:  uyon  Ihta  Mtbjeci,lliat  there  iaa  degri.'C 
of  t»e*la<««  faineft,  by  redaciog  tint  hcal^  of  opetatiuii^,  whirb  is  often 
llKOtapslibJ^  with  prucea&cii  in  tUi:  Vm'^c  way.  I'hus  I  liuve  nerer 
mnd  It  nceesvary*  in  annlysiag^,  to  iiitrocJitce  amung^  the  cnamera- 
of  ctmienii,  *^  m  littlt-  dkt/*  aa  some  utdtcboul  ebemivta  banr« 
i  in  tbe  bahit  uf  doiu|p. 
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eApic  observation,  a  great  namber  of  important  facte,  whr 
have  enriched  chemiislry  i»ilJ4in  the  la»t  20  yearn,  *oiild,  i 
all  probabiliiy,  hare  reiudlned  undiscovered  ;  iind  thibcou 
try  mi^Kt  not  have  obtuined  that  6r!»t  rank  in   pbilo6ophi 
chemistry,  to  which    it  hat  but  lately  been    ratsedt 
which  it  had  long  held  in  other  departments  of  science 

Iftit  necessary  that  I  should  specify  particular  instances 
Can  any  philosopher,  arttentive  to  the  progress  of  a nalyti- 
cot  chirmistry,  overlook  sa  many  discoveries,  in  which  nei- 
ther furnace  nor  forge,  nor  subterraneous  laboratorieh  have 
been  concerned » in  which  a  watch  gl»s»,  a  blow  pipe^  and  a 
few  drops  of  chemical  reagents,  have  been  all  the  iubtru* 
ments  required  ?  Were  not,  for  instance,  the  analyses  of 
the  Iceland  springs,  by  Dr*  Blacky  (the  barae  eminent  phi- 
losopher to  whom  Dr,  Pearson  appeals,  as  an  aiithoritjr 
against  microscopic  observations),  perPormed  upon  qnanti 
tiesofiiultnenrialter,  of  astonishing  mii)iiletiest>  ?  Snrfly  thr^ 
Pearson  caunoi  have  for^tten,  that  it  was  by  the  accura 
eiamioation  of  only  a  few  frraiiis  of  maUcr,  that  the  nato 
of  no  less  than  live  kinds  of  urinary  calculi  has  been  ascer- 
tained, and  their  discrimination  rendered  easy  and  crrtain  ; 
that  the  nature  of  dikJinond  has  been  established;  that  do 
less  thAti  four  new  metals  have  been  discovered  in  the  crude 
oreof  platina  ;  that  the  similarity  between  nil  the  meteoric 
itones  has  been  proved ;  that  the  identity  of  the  chemicat 
agencies  of  electricity,  whether  excited  by  the  corauion 
machine,  or  by  the  voltaic  battery,  has  been  demonstratfd  ; 
thai  in  a  neij^^hboarinf;  country  the  formation  of  crystals 
has  been  explained  upon  systematic  principles;  that  among 
u»  a  new  and  wonderfully  accurate  tnstrument  of  crj^atallo* 
graphy  has  been  invented  ;  and  above  all,  that  the  metaU 
lie  bases  of  alkalies  tho^e  extraordinary  bodiet^  which  Nature 
bad  hitherto  conceafed  under  an  impenetrable  dit^guise, 
have  at  last  been  brought  to  light.  Let  it  be  remembered 
as  one  of  the  moat  glorious  circumstances  of  that  discovery, 
that  it  Mas  by  examining  mere  atoms  of  these  substances, 
that  their  propirties  were  first  ascertained;  and  that  when, 
to  consequence  of  aubsequeot  impr«)vements  in  the  mode 
of  obtaining  these  bodies,  they  were  procured  in  larger 
quaniitics,  and  thdr  general  propeftiet  wertt  rcexamiutd. 
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liio  «r?or  WM  tH«corered,  and  no  importuot  iDforniatlDQ 
vft»  ad^lfd  ti>  that  vrbidi  bad  originally  been  guined  from 
nifCfDftCDpic  qaanntiefi. 

It  t«  fur  frota  mv  intentioi),  however,  to  contend,  that  on 
nme  occasions,  new  an<i  importuut  facts  mny  not  be  brought 

to  light  by    means  of  processes  conducted  upon  an  exten- ftperirenilt 
■ive  scale,  which  would  not  admit  of  being   reduced   to  a  ^n  ^^ '"S*^ 
tmatl  comptss.     1  only  mean  to  asstftt,  that  tuch  instances  out  Lhor  u»e. 
are  coispaTBtively  but  rare;  and  that  no  philippic  o^ainst 
the  examination  of  sm^il!  objects ;  no  appeal  to  old  Mas* 
tera  ;  no  shght  upon  modern  improvements,  ought  to  deter 
chemical  inqwifeis  from  adopting  roethoda^  which  some  of 
otjr  contemfH>rarica  have  employed  with  so  much  utility  and 
luecesa. 

Among   other  inaccuracies   in    the   critique   which  has  Dr.  WoIUxtoa 
given  riae  to  these  remarks,  my   paper  on  dropsical  fluids  -"f*^^"^**^ 
bas  been  repretieuted  as  bein^  the  joint  work  of  Dr.  Wol*  ihcauthcx. 
laston  and  myself;  for  which  suppoaitioa  there  was  no  other 
Atttliority  but  a  note  in  the  paper  in  question,  in  which    I 
acknowledged  my  obligations  to   Dr,  WoUaston  for  the  in- 
formntion  and  assistance,  which  I   hiiTe,  on  this  and  other 
occasions,  derived  from  hi^  kindness.     L  need  not  say  how 
highly  I  should  have  been  flattered  by  such  an  associution ; 
but  I  thtnV  it  due  to  him  to  state,  not  only  that  he  had  no 
ahare  in  tiie  general  inquiry,  but  thut  he  did   not  even  see 
the  paper  in  question  previous  to  its  publication. 

I  cannot  refrain  from  noticing,  amof»g  Dr.  Pettrson^s  re-  Ex|>«tjion» 
marka^  another  kind  of  licence,  which  a|>pe-dr»  to  me  stilt  less  "helothor 
warrMitable.     I  allude  to  the  pnictice  of  quoting  in   italics  cited  so  as  to 
or   pUeing   between  inrerled   commas,    worrls    or   phrases  j^j^     ** 
which  have  not  been  used,  and  to  seize  upon  them  hs  a  sub- 
j«el  of  ridicule.     This  ia  the  case   with   some  proposed 
4itgmi  chaitges,  and  with  my  supposed  recommendation  to 
iTODsfrr  chemistry  to  the  "fireside  of  the  drawingroom"; 
txpttisions  which  I  have  not  used,  and  yet  upon  which  Dr, 
Peanon  hos  thought  proper  to  be  extremely  jocular. 

J  have  Dot  only  farther  to  add,  that  should  Dr.  Poan^n 
again  write  upon  the  subject,  1  shall  not  easily  be  induced 
to  resume  the  controvert*.  I  am  sorry,  therefore,  lo  find  il 
Intimated  at  the  concUsioD  of  his  paperj  that  he  propoa«ft 
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to  coutinof  his  observations  m  your  next  number;  i 
it  ap(Mfar&,  tbit  liiese  intended  remiirkv  are  meaut  as  u  ri 
tarn  for  the  notice  which  I  have  taken  of  his  paperity  I  u 
gret  the  luore  that  he  tbanld  take  to  much  trouble,     Foi 
pruibe,  when  yt^ed  as  the  vehicle  of  irony,  h  the  worbt  kind 
T*tfh»boulJ    censure.     The  diftcovery  of  iruth  ought  to  he  the  only   ol 
b<?ihcMU' o^- jecl  of  philoiophical  dif^cu&aion.       There    are,    dotibllei 
•nfh^cdd^    many  error*  in  niy  humble   attempts  at  chemical  anoljVis 
tmmmn,  but  unless  Dr.  Pearson  points  out  those  errori,  or  brin^ 

forward  new  facts  connected  with  my  inquiries*  I  confers 
had  much  rather  he  i»ould  not  again  houour  them  with  hit 
jK»iice. 

"  Quicqult)  id  eii,  timco  Danaot*  I:  dona  ferenttss,^ 

I  remain,  Sir*  kc. 

ALEXANDER  MARCET/ 


XIX. 

Om  tkg  supp^ned  Pre.%t7ice  of  Ifater  m  Muriatic  Add  Co*. 
In  a  Letter  from  a  Corretpondent* 

To  Mr,  NICHOLSON, 
SIR, 

^pefitiMiTii  to  JlIAVIN'G  ueen  in  your  Journal  for  the  laet  month  m 
•***?■» ^^V*"""  ****^"»*^»^  of  Mr,  Murray's  relative  to  the  presence  of  wi- 
ffVD»wtft»uo      term  munatic  acid  ga*,  and   beioR  present  tit  a  lecture  of 
Mr.  Diivy's  at  the  Uoya!  Institution  on  the  7th  of  February 
in  the  course  of  which  he  repeated  it  with  very   diQerea 
results,    I   was  induced  to  repeat   it   alno.     The  mode 
Ml".    Davy's  experiment  wiib  »o   very   untxceptionable, 
dcierminetl  to    adof>t   it;    it   was  as  follous,  viz  -    hafin 
obtained  ammoniacal  and  muriatic  acid  gas^eS  pure,   I  in- 
tro'luced  them  into  a  retort^  which  was  previou!«ly  exhausted 
I'hey  ioimrdiately  combined  abd   fo^ed   muriate  of  am- 
mnriiB.     Then,  haviui»  cleared   a  part  of  the  neck,  for  a 
couden^a1ioM  of  Ouid  that  mi^^ht  occur,  I  applied  heat,  nn 
all  the^ltwa!»  sublimed  into  the  neck  of  the  retort,  and  did 
not  oUain  a  partitle  of  moiJ^turt*.     I  then  removed  (»ome  of 
thf  iialt  through   the   atuioRplu're  into  a  dry  tube,  and  ap- 
plied 
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plWd  boitf  add  obtaiiiL'd  vapour,  I  repealed  iliis  agnio^ 
having  futfirreil  ihe  &iiit  to  be  exiiosed  J'or  ic  fVw  intiiul«s  to 
tbe  almovphrre*  Atid  obtntiK^d  water  a^aiii,  so  thut  Mr. 
Murmjr  might  have  obtained  in  thiii  wuy  to  thrice  tlie 
vei^kt  of  Ihe  shU  Ke  employed.  Now  in  my  opinion  tbtt 
elaifly  proves  that  «*»«  wmer  which  Mr.  Murray  obtaiDeJ^ 
««s  from  the  atmospherei  and  not  rit>m  either  of  the  gutsc^ 
•*  be  thinks.  It  will  be  uBuecessiiry  to  <kt{'er  uny  •bicrvap 
'tloat  oia  *u  eJEperirocDt  evidently  fio  in«ccurst<.'. 

I  tim.  Sir,  your  most  obedient^ 

A.  B.  C. 


SCIENTIFIC  NEWS. 


Ca/f<lo»i<tJi  HorticMlturci  Society, 

S  the  improvement  of  horticulture   is  an  i»bject  ofpiisetpro- 
coaKJdersble  importiince  to  the  comfortB  of  life  and  iti  in-  ?*!*^  ^  •*** 
Docent  rnjoymeotst  we  insert   the   following  summary  of  HarUcickual 
the  terie*  of  prizes  proposed  by  this  society  for  the  preseat  ***'^^»' 
year,  an  wetl  as  these  of  more  general  scope. 

They  are,  under  the  fir^it  head,  ihe  silver  oiedal^  for  the 
best  early  cucumber,  grapes,  spring  bracoli*  Brussels 
fprouta.  winter  lettuces,  seedling  polyanthuses,  and  early 
meloo,  to  be  shown  on  the  second  Tuesday  of  March  or 
Hay:  the  beit  melon,  forced  peaches,  cauliflowers,  on  th«  , 
aceond  Toe^day  of  June:  the  beit  seedling  pinks,  on  the 
aecood  Tuesday  of  July  :  the  be«t  twelve  sorts  of  goose- 
bcrncst  oo  the  first  Tuesday  of  August:  the  i>est  peaches 
and  neetartoes  from  the  open  air,  apricots,  green  gage 
pi omt,  jargonelle  pears,  seedling  carnations,  and  home-made 
wine  without  any  foreign  materials  but  sugar,  on  the  second 
Tii«tday  of  September :  the  be^t  six  kinds  of  apples  and 
of  pears,  heads  uf  late  brocoli,  forced  sea^*ale,  and  forced 
Biparagos  on  the  second  Tuesday  of  December. 

II,     The  production    of  new  or   improved   varieties   of 
ftmtBt  culinary  veget«ibles,  or  A o were. 

1.  For  the  best  new  apple,  adapted  to  the  climate   of 
ll^^^b||bu|8»  raised  from  aeed<    Ten  years  to  be  allowed.    Gold 
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medal  and  tweaty  guineaa.  9.  Fortlie  best  new  peat,  raised 
8»  iiljove.  Ten  ycurs  to  be  al  lowed*  Gold  medul  and 
tireni}^  guineas.  3.  For  the  best  new  peach  or  nectanf)f» 
raised  aa  abore.  Six  years  to  be  allowed.  Gold  medal  and 
leo  guhieaa.  4.  For  an  improved  variety  of  the  Dutch 
curraot,  raiaed  from  teed.  Fiveyeara  to  be  allowed.  Gdld 
niediil.  5.  For  the  best  new  and  productive  early  meloa. 
Gold  cnedaL  6.  For  the  best  new  early  cucumber.  Gofd 
nedaU  %  For  the  best  new  strawberry^  raised  from  6eed. 
Four  year*  to  be  allowed.  Gold  medal.  8.  For  the  best 
new  aort  of  early  potato,  without  blossomst  raised  from  seed. 
Five  years  to  be  allowed.     Gold  medal*  H 

I!L  ComrauntcatioHB,  &c.  (Tlif  gold  or  the  silver  me- 
dal  to  be  awafded  by  the  committee,  according  to  the  value 
tud  importance  of  the  communication*) 

[Tt  h  expected,  that  all  communications  will  be  founded 
on  actual  expcrimentn.] 

1.  On  the  best  method  of  improving  the  sorts  of  brocoli 
mlready  cuUivitedy  and  of  saving  their  seeds   genuine   \n 
this  climate.     9.  The   best  method   of  cultivating  and    of^ 
forcing  sea-cale.     3.  l^lie  best   treatise  on   orchard  fruiti  H 
adapted  to  the  climate  of  Scotland,  with  list*  and  descrtp^ 
tionft  of  the  di^erent  kinds, — iheir  habits  of  growtli,  &c«— 
their  synonyws  or  local   names;   those  for  the  table,   and 
those  for  kitchen  use.     4.  The  best  treatise  on  the  culture 
of  the  Dutch  currant  for  wine.     5.  The  best  mode  of  pre- 
Tenting  or  curing  the  mildew  upon  different  fruit-trees  and 
other  vegetables.     6.  The  best  mode  of  preventing  or  curin^j 
thecmikerin  fruit-trees,  &c.     7.  The  cheapest  and   mo^ 
trffeclual  mode  of  preserving  fruit  trees   on  walls  from  the 
effects   of  Ittle    spring    frosts.     8.  The  best  mode  of  de- 
stroying the   blue  instct,   bre^jding  in  the  crevices  of  the 
bi^rk  of  api)!<.-trtcs,   and    causing  them  to  canker  and  die,^ 
chieRy  on  ttiose  trees  imported  froju   the  London  nurseries*' 
9.  The  best  method  ofdestro^inj^  waRps,  woodlice,  earwigs^ 
lcc.,mfesting  wall-fruits,     la  The  best  mode  of  preventing 
the  depredations   of  the  turnip-fly.     II.  The  best  method 
#f  preventing  worms  m  carrot,  in  cauliflower,  and  brocoli 
roots.     19,  The  best  mode  of  det^troyiiig  the  vtre-woris. 

Id. 
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tkt  btU  mode  of  desiroj  ing  the  pine  bug»  th^  hfowu  Pr\gt*  pto. 
I*,  llw  wrhile  bug,  the  •pbw  or  green  fly,  the  chennei,  rw^^rti* 
16  red  •pider»  the  thnpe ;  or  my  other  insect  infetting  Iwi-  H*ortic^\*,Ll 
pitfli  tnelou   and  cucumber  truines,  &C.     14.  The  ^^^f ' 
means  of  iucreksiog  the  quAiUity  of  manure,  aod  the 
i  mod«  of  applying  it  to  differ^at  crops.     15,  The  bett 
e)iti»  of  bringing  into  a  bearing  %ute  full  growa  fruit-trees 
pecially  some  of  the  finest  sorts  of  Fr«inch  peart»)  which, 
h  apparently  in  a  very  healthy  and  luxuriant  condition^ 
e  yet  lu  a  state  of  almost  total  barrenne&s.     \6»  Tbe  b«st 
ant  of  a  Scotch  Kitchen  Gardeo,  or  of  a  Scotch  orchard. 
17.  The  bf«t  method  of  preparing  opium  in  this  country ; 
nd  the  most  advantageous  inanaer  of  cultivating  the  white 
pp)*  for  this   purpose,     18«  For  the  betit  emiiy  on  piv- 
oting the  curl  in   potato.     1 9.  For  the  best  essay  on  de- 
it  roy  in  g  or  prvventing  caterpillars  on  gooseberry  bushes  and 
fmit  trees.      20.  For  the   greatest  quantity  of  asparagus 
planted  njK>n  satidy  land  near  the  sea,  aud    manured  with 
fca  weed  oaly ;  not  less  than  a  quarter  of  an  English  acre. 
ll.  For  the  greatest  quantity  of  sea-cale,  planted  on  the 
kind  of  land,  and  manured  «'ith  sea  weed;  not  less 
n  ten  falls  English  measure*     3d.  For  the  greatest  num- 
"ber  of  pints  of  strawberries   produced    from  the  smalletit 
extent  of  ground^  not  less  than  a  quarter  of  an  acre. 

It  is  requested*  that  each  article  brought  in  competttlon 
may  Imve  attached  to  it  a  particular  motto,  and  be  accorn- 
paoied  with  a  sealed  letter  referring  to  such  motto,  aod 
ttientiomcig  the  competitor's  address. 

CoEDinoflicatious,  either  00  the  above  subjectSf  or  on  any 
other  topic  connected  with  horticulture,  may  be  addressed 
to  Mr.  T.  Dickson,  Leith  Walk,  or  to  Mr.  P.  Neill,  Old 
Fish  Market  Close,  Edinburgh, 


Geological  Sociciif* 

Al  the  meeting  on  the '21st  of  February,  an  extract  of  a  Suppoted  n*- 
letter  from  Mr.  J.  R.  Jones  of  Holywell  to  the  President  «i»«i*»^- 
waa  read,  giving  an  account  of  a  specimen,  presented  by 
li^  to  the  society,  of  supposed  native  lead,  found  in  a  bed 
^  grtoiu  in  the  neighbourhood  of  Holywell, 

An 
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Alt  extract  of  a  fetter  cnmniunicated  by  the  hoti,  tteoiy 
Gray  Bennet,  descriUmo:  a  submaritie  vplc«no,  which  rDa<fe 
its  Rppearance  on  February  the  Ut,  1911,  off  tijc:  laUind  of 
St.  Michafila,  ID  the  Azurei!^.  ^H 

Thereadinj^  of  a  papirr  by  W.  Phillips,  Esq.,  eDlitle^^" 
**«  dtf^cription  of  the  Oxide  of  Tin,  the  produrtrnn  of 
**  Cornwall ;  of  the  pritnHtve  rry^ta)  and  its  roodificatioDS 
••  inciudtng  an  attempt  to  ascerlain  with  precision  the  ad- 
**  meaeur^ment  of  its  angles  mechanically,  hy  meaas  of  tbc 
•*  reflecting  pfoniometer  of  Dr.  M^ollai>ton  ;  to  which  is 
**  added  a  seriCB  of  its  cryatalline  forcoe  and  varieties;'*  was 
commenced. 

The  native  oxide  of  tin  appears  to  have  been  found  in 
alfloost  every  district  of  Cornwall,  and  in  the  opinion  of  Mr. 
P.  19  by  no  means  pecuHiir  to  the  primitive  rocks  of  that 
country.     Particular  crystiillin*  modifications  of  this  8ul>«>^_ 
stance  characterize  particular  veins.  ^^H 

Alluvial  depositions  of  tin  of  considerable  extent  ati^^ 
depth  have  been  found  in  several  parts  of  Cornwall,  wliich 
appears  to  be  the  only  part  of  Europe,  in  which  this  me- 
tal occurs  under  these  circumstances.  The  peculiar  variety 
railed  wood  tin  has  littherto  been  met  with  only  in  these 
beds,  or  stream-works,  as  ihey  are  termed  in  the  country  ; 
aod  these  have  also  furnished  the  only  specimens  of  gold  * 
hitherto  found  in  CornwalL 

Among  the  specimens  of  tin  in  the  collection  of  Mr. 
Phillips  it  may  be  oliservfed  occnrrlnj;^  in  {jranite,  in  mica 
falate,  and  in  other  varieties  of  ^cltist,  acconipanied  by 
chlorite,  tourmaline,  calcareous  ^par,  schiefer  spar,  topax, 
chalcedony,  quartz,  fluor  spur  and  chJorophane,  yellow  cop- 
,|ier  Oi*e»  blende,  arsenical  pyrites,  and  wolfram. 


CkemlcaJ  lec- 
tuisv 


Mr.  Singer  wjll   commfeuce  his  couriie   of   Leeturea 
Chemistry,  at   the  Scientific  Institution,   ou   Tuesdiy  the 
3d  of  March;  they  will   be  continued  on   each   succeed 
Tuesday,  at  eight  o*c!ock  in  the  eveiiing. 
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ARTICLE  L 

Om/rtth^wat^  Phnts,    In  a  [jetter  from  Mf$*  A  ones 
Ibistson. 


To  Mr.  NICHOLSON. 


SIR, 


Veotored  to  observe  in  my  last  letter,  thai,  witbout  Tlu  necewiiy 
k#qiifig  lo  a  cerUin  cUsalfication  in  plaatt,  when  their  «*>«"  jj^^^^n"^ 
w%t  pointed  oot,  especially  when  no  prints  attended 
te  work,  it  wttttlmost  impotsible  to  cotnpreheiid  it,  though 
'rfectlywell  instructed  in  the  subject  intended  to  be  de« 
(bed.  The  nntanil  ayatem,  which  arranges  certain  figuret 
ther,  and  finds  a  sioiilitude  unmarked  by  the  eye  till 
knife  hat  directed  and  poiuted  it  out,  \%  perfectly  un« 
knected  with  any  other  eelection.  Thus,  the  grrasaea^ 
fftterwgnafea,  ferns,  roostei,  fresh-water  plaiUSj  and  crypto* 
gamia,  are  all  m>  completely  unlike^  that  to  give  their  part* 
!■  a  cortory  manner,  is  to  render  them  almost  unintellivible. 
As  long  at  the  aeveral  divisions  are  arranged  in  the  usual 
courve  of  rind,  bark,  wood,  &c.,  they  may  all  be  compared 
wtth  the  formation  of  tre^s :  and  to  long  as  the  wood  is 
VaL.  XXX!,  No*  144*April.  181t.         R  placed 


placed  in  regular  vessels,  sarroan^ed  by  theclcaralbu  men  »ari4 
coiitttining  the  spiral  vessels;  and  as  these  cyliriHcrft  arc  spria-M 
kled all overlhe interior, and  the  interstices  fllled  with  pithr'f 
they  are  known   to  be    Kerbiiceous,  attniial,  or  »emipUnts, 
and  their  formution  h  understood,  and  they  will  stiU  bear  a 
9<w;t  of  comparison   with  trees  and  shrubs*     But  when  the 
wbate  arrtuigenit^iit  i»  overturned,  and  plapta  ore  found 
sessing  parts   unseen  before,  qa  in   the  frr^sh* water  plants; 
or  when  in  dissection  the  usual  assortment  of  matter  can^no 
longer  be  recognized,  and   neither  wood,  bark,  spiral  ves- 
sels^  &c.  Ci\n  any  more  be  found,  ns  is  certainly  the  csise 
in  the  marine  plants;  then  it  is  absolutely  necessary,  to  be- 
gin agaiu'  the  descriptioo,  and  by  itLrict  examination  and  trial 
discover  anew  the  different  ufces,  to  which  these  parts  can 
be  applied* 

It  ib  this  cursory  meUiod  of  i;iving  every  difTercnt  sort  of 
plant  together*  which  makey  the  work  of  Monvietir  dtt 
Thouars  so  difficult  to  understand;  but  it  mu5tbe  con^u- 
dered»  that  he  delivered  most  of  his  book  tn  lectures  to  his 
pupils,  iMid  probably  exemplified  tjicm  in  the  very  Uvat 
uianner  by  living  specimeus,  which  would  explain  them  to 
his  hearers,  though  not  to  his  readers* 

As  I  intend  to  show  in  ihis  letter  the  formation  of  f»t:sli- 
warer  plants,  and  in  my  next  letter  marine  plants,  it  will 
not  be  aiui«is  to  draw  iirst  a  sort  of  coropariaoa  between 
them,  at  once  to  prove  the  necessity  of  the  arrangement  just 
s(*ecitied.  Marine  plants  have  no  vessels,  Ihe  whole  is 
Jorlutdi  whether  thick  or  tl>in,  by  bk(f4,  which  allow  of  oo 
comttiunicatioii  one  with  the  Other:  se  that,  if  only  a  part 
of  a  fucus  ii  drawn  out  of  the  water,  this  part  dies,  the 
r  ^  1  not  being  capable  vf  convey  injj  to  it  any  of  its  moisture. 
iua'  ii  bkb  has  I  beheve  a  pore,  but  very  Jiflicult  to  find. 
Tbey  have  no  peculiar  ait  vessels,  though  much  air  is  mixrd 
with  the  liquid  within  ;  whidi,  notbein^  i  ^  ' 
merely  tills  the  blebs,  aod  is  retained  by  t^ 
turiuce.  The  .only  vessel  to  be  found  in  a  iucus^  ulva,  6uUf 
is  the  line  of  life.  They  Iwve  no  spiral  wires,  and  of  couxsc 
««  (livi^rons  of  bark,  wood,  £tc. ;  and  appear  in  short  to 
fli«fier  »u  much  from  every  other  plant,  that  their  means  ot 
vt  uikltiuiiiit  uod  ctu&WDce  mastlJ^e  vtbaU}*  of  ynother  kindt 


OV   rABail-WATKK   PLAHTt*  ^  |^3. 

ind   reqoife  a  Ttry   dideTe&t   process.      But    fre»h-ivat»  rr(>«h  w«t«r 
plAnU  sfeuill  rapiible  of  coraptHson  with  others,  tince^  ott  P^^*^^- 
tlisMfdtiQ^  tiicfo*   you   directly  perceive   the  ^%vae  sort  of 
natter,  aft  rind,  bartc»  woocJ,^&L*.     The  tine  of  life  fernts  thi? 
eenfre*  or  meanders  in  if,  and  the  air  vessels  are  gtmcrally 
TBRitrd  next  to  it.     I  shall  give  the  etem  of  the  water  lily  as  Stem  at  the 
the  first  apeciniPn  (see  fi|f*  I,  PI.  Vll).     I  have  said.  lhat**^^^%* 
[the  liqe  of  life  ii  iti  the  centr*^,  where  it  forms  a  very  thick 

ircle.     The  vhole   is  then  divided  into  six  parts  by  the 

ittard  veswU,  which  pass  from  the  centre  to  the  circntnfer- 
«nre.  Si%  Urge  cyltodetft  till  up  a  pnrt  adjoining  the  Une« 
Tltene  are  ihr  air  ve!M*els  (see  a  a);  and  the  re%t  of  the 
•pace  it»  iKTttpied  hy  the  pith»  sprinkled  with  wood  vessels. 
The  cimiinferenre  is  bounded  with  a  fewrowbof  bark,  en- 
elo»u»^  Miiti^  inner  burk  xcbscU.  and  a  rind  surronnds  the 
wbole^     Thi9v  with  theti^ure,  will  give  a  general  idt^a  of  it* 

Bat  It  \%  neeeaiiary  to  give  bome  description  of  the  air  vesnel,  lu  air  veflstls. 
.which  ita  really  corioas  in  ita  fornnation*  It  is  a  large  cjIid* 
«ier»  divided  at  erery  half  inch  of  its  length  with  a  thin 
icxiuie  of  pith  :  but  W^i  this  should  not  be  sufficient  to 
iprevetii  itia«et%  from  enteri^)^  it,  and  cho)Ein^  up  the  ve»se)» 
ms  toou  Rfr  the  pb|it  sinks  in  the  water,  a  quantity  of  hairs,  Hain. 

which  are  plaird  in  circles  in  the  intprior»  use,  and^  meeting 
In  the  ct^olre,  not  only  aid  to  keep  out  the  water,  but 
through  every  insect,  that  ven  t  u rt*s  lo  a p proach.  I  have 
tea  eaoj^ht  in&ects  threaded  oo  the  haira,  but  they  are 
in  w«abed  off.  Some? times  the  hairs  remain  in  a  hori«on- 
|>06itk>n;  but  in  general  they  rise  and  fall  with  ilie  water. 
,Tliia»  czatiiig  my  curiosity,  made  me  anxious  to  apply  to 

the  aoW  micrtMicope  for  the  discover)'  of  the  muchanism^^ 
whtcb  regolated  ihe  motion  rf  the  hairs:  and  1  found,  that^ 
|lhoggh  there  «as  no  spirul  wire  in  the  other  parts  of  the 
pUut,  it  was  to  be  found  in  the  Imirs.  The  formation  was 
Bitiiplc,  and  merely  caiised  by  the  contracting  and  ddating 

of  the  wire,  as  the  hoirv  were  drawn  np^  and  ranged  against 

the  bide  of  the  cylinder,  or  placed  themselves  hohtontally, 

tb«ir  points  meeiiug  in  the  centre.     The  wood  vessels  ace  Wood  ▼•(^■li^ 

to  be  distinguished  from  the  buds  by  their  inferior  sixe  and 

kod  circular  shape.     The  buds  (as  in   most  annual  planta)  z^^. 
from  the  root;  aiid  of  course  hive  a  ftetn  shooting 
R  a  thence. 


^n  y»ttH-WAreR  FtiiiTi. 
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thcnctf,  and  n«ver  Bhowing  any  leaves.  The  flower  bn<l' 
most  therefore  be  growing  all  the  time  tlie  Mem  it  shootm^p 
■Tid  does  not  appear  till  thiit  itopi,  it  is  the  tame  with  the 
leaf,  which  has  also  a  peculiar  «teixi  from  the  root,  and  but 
ofielenf  toeach» 

It  is  impossible,  that  the  forination  of  water  plants  in 
general  can  be  of  any  use  to  cla&sifjcution,  or  to  the  ••* 
lection  of  u  natural  method,  as  1  once  huped  it  would  b«* 
Complete  water  plants  indeed  are  outwardly  known  by  those 
well  acquainted  with  their  general  appearance,  and  with  the 
cltt'^Bet,  But  the  half  water  plants  are  culled  from  every 
genus,  even  those  spnn^ng  id  the  dryest  land,  yet  varying, 
Tt  should  »eem,  from  their  species  by  growing  in  the  water. 
What  a  lij^ht  does  this  throw  on  the  uses  of  the  different 
pRrts  of  a  plunt !  It  is  the  water,  which  ap]>ears  to  operate 
on  the  interior  formalion  of  the  stwins,  pedyncles,  and  re*- 
selft  of  the  leaf.  Nor  docs  this  altemttou  seem  to  efiect  the 
conformation  of  the  fruit  or  flower,  which  are  the  same  is  in 
the  rest  of  the  8|>eciefi.  Not  even  the  seed  shows  to  the  eye 
any  differencej  bnt  into  thi*j  latter  fact  I  mean  to  make  a 
farther  inquiry.  In  the  veronica  beccabunga,  where  two  or 
three  arc  taken  from  many  of  the  species  growing  in  tolerably 
dry  soils,  the  whole  formntiob  of  the  stem  is  altered  ;  see  tig. 
d.  Instead  of  a  great  portion  of  bark,  eight  or  ten  large  air 
vessels  supply  its  place*  The  rind  is  completely  formed 
of  cylinders  of  air  and  water  divided.  Instead  of  a  wide 
row  of  wood,  it  has  one  line  and  ei^ht  circular  vessels  of  the 
5arae,  half  wood,  half  clear  albumen.  It  h^s  indeed  its 
*piral  lines  within  these,  and  \u  line  of  life  meandering  iri 
the  pith :  but  this  Is  all  in  which  the  stem  resembles  the 
visual  veronicas,  which  are  in  the  interior  all  alike,  the  wa- 
ter variety  excepted:  and  what  is  curious,  the  anagallis  and 
'jicutella  growing  only  in  boggy  ground,  not  so  wet  as  Ihe 
^sual  situations  of  the  beccabunga,  has  fewer  air  vessels* 
and  more  wood.  The  siHymbrium  nasturtium,  roenyanlKe* 
trifoliata,  ranunculus  aquiitini,  potamogeton  pu&illum,  an 
many  others  equally  deviate  froto  their  species,  8nd  deservi 
the  mime  of  haif-water  plants,  being  raore  or  less  varied. 
^hnt'  these  should  pf?^$e9»»  the  spiral  i»  oot  to  be  wondered 
%t/ «.iace  the  I  ear  fei,  being  raised  miicb  above  the  water* 

require 


I 
4 


mn  fauii*w4TSR  plaiits* 

U  to  him  tljeissd^efi,  «iid  expoM  theif  upper  aur- 

to  Tight  aud  heut ;  which  when  they  lie  on  the  water 

(ai  itt  ahftolattf  iwater  pluol*)  is  not  riecessAry,     The  leaves 

rplto  of  the  ptuutaju&t  tnentioned,  tiie  veronica  and  meDyun- 

ihe$^  huve  in  tlieir  peduudea  cuaRy  air,  and  but  one  set  of 

rood  VesftcU  ;  but  the  rooat  cunooa  part  i«  a  sort  of  (lerfora- 

|iou  iij  the  bcittotn  of  the  pec! uncle,  which  U  formed  beiween 

^ihe  ulr  ve«s^U  and  lower  cuticle  to  coiuatn  air,  and  s^upporl 

the  leuf  »tem  upright  above  the  water. 

May  we  not  therefore  conclude^  that  the  air  vesseU  are  AirTcssetf 

4>nl y  ititetided    to  support  the   itetn  upright  in  a  different  **f*"'"R  «« ic- 

"^  .       .  1*1  commod*ie  to 

element,  aod  to  raiiie  it  above,  or  depress  it  below  the  water,  their  eleoieut. 

ttJi  the  situation  of  the  plant  required?  Could  I  but 
procure  a  plant,  that  had  by  change  of  clinmte  become  a 
•ort  of  water  pUnt  (vhich  1  bhould  Huppose  is  poa&ible)  it 
wroatd  ihen  be  e^sy  to  bee,  whether  the  air  vessels  would 
foriii  iheinvelvea  to  accommodate  their  structure  ta  tlie 
tfleaaeot  in  which  they  reside.  1  cannot  but  be  persuaded 
1  hu\e  fieen  chunges  as  great:  will  not  a  tree  by  degrees 
chaoge  iCa  time  of  thootitig.^  will  not  a  plant  often  seek  ■ 
iiHsre  agreeable  soil  if  near  it  ?  Bui  time  may  enable  me  t# 
ahow  thit  ia  a  more  conspicuous  manner.  I  am  so  fearful 
of  advancing  a  single  step  beyond  what  t»peciraens  will 
absolutely  disclose,  that  1  would  far  rather  leuvt  a  fact  un- 
accounted for,  than  pass  beyond  what  direction  wilt  really 
justify  or  bring  proofs  of« 

As  it  will  Dot  be  possible,  on  account  of  the  nuDierous  DifFercncr  b« 
^area,  to  give  all  I  have  to  say  on  fresh-water  plants  in  J^^"L^^ 
this  letter,  1  shall  conclude  by  showing  the  difl'ereuce  be- 
fweeti  a  real  water  grass  and  a  half-water  one,  or  that  which 
ml  ooe  time  of  the  year  lies  on  water.  The  former  is  entirely 
C01D|»oted  of  rows  of  air  vessels,  which  between  every  three 
af  fbnr  have  a  row  of  bark  studded  with  wood  vessels,  very 
•tnalt,  and  as  uinal  half  wood,  half  albumen,  but  no  spiral 
ie>st:ti«  W'heu  the  flower  shoots,  it  i-)  in  thick  threads  from 
fbe  root ;  slipping  up  between  the  leaf  atid  its  outward  cuti- 
cle, as  in  all  ^rasseii.  This  thread  is  the  line  of  life,  with 
some  wood  surrounding  it,  and  is  a  fresh  proof,  if  \t  was 
rr<|utred,  t>iMt  the  female  proceeds  from  this  line,  aud  the 
i/iaU  froui  the  wood.  Bttt  the  half- water  grass  is  very  dif- 
ferently ' 


£45^  Oir    rRE9H*WATCR  FLAKTS. 

4im1  a  half-wa-  fpfently  eontrived,  the  upper  face  exactly  lesemblcti  coretni 
icrsTUl.  grnas,  bttt  to  support  it  un  the  ^uter  it  has  lanj^  c> liiidri 

which  are  merely  of  a  loosened  i»kin  of  that  kind,  which  \>ej 
tuiU  not  water  to  penfiritte.     These  are  the  uir  vesweU.  i 
^uppo^t  ihegrn^s  perfectly  dry  on  the  water,  wheve  iIjhim 
and  dtifie*  both  ram  anduind,  (see  Pl*Vlll»fij^.l  »HMi3,wh*'T( 
^«tre  the  air  vessels;  fiy.  4»  PLVII,  beinj;  the  wttter  grai«l] 
By  this  it  may  he  seen  how  gradually  the  plants   ;< 
to  the  ^tate  of  perfect  water  plants,  and   if  any  oi 
is  wanted,  the  potamogeton  Inceus,  which  hits  generitHv 
double  stem,  would  show  it.     This  ^rows  comstar^th' ii    M; 
water;  it  h  small,   and  requires  few  wood  vei.'^eU  to  brini 
it  support.     It  is  almost  wholly  composed  of  ves<5els  of  aw 
one  wood  vessel  hein^  betwern  each  row  ;  but  it  has  a  lonf 
eirco>ar  stem  in  the  interior,  bounded  by  the  hne  of  life,  ai 
with  a  deep  border  of  wood,  up  ^Yhich  the  bud^;  pusn,  a*»  iiT] 
all  the  fern  and  potamogeton  genera,  though  soniehnve  aeVet 
DisM^ctton  of  a  instead  of  a  sf  n  jle  one.   To  1  hij  specimen  I  shalUdd  a  sort 
tcirpul,  Bcirpus  i^fowriig  always  in  water,  havini^  its  atr  rfsaels  nextj 

the  Hnd,  as  in  figs  3  and  6,  PI.  VII 1,  and  merely  threadi 
lying  the  wood  vessels  in  the  middle,  one  to  the  other,  Th< 
atr  vessels  resemble  in  form  those  of  the  waier  Uly,  and  O] 
very  different  from  the  air  cylinders  in  hulf-wnter  pi 
which  I  should  before  have  menlioned.  These  are  divide 
into  com  pari  mebts,  as  in  Ph  VII T,  fig.  5,  r</e,  which 
presents  the  veronica  beccubuuga,  bein^  half  air  vej«< 
half  wood,  so  that  the  air  enters  only  aUcrrnately  ;  and  ihej 
have  no  hairs  as  in  the  water  lily,  the  wood  part  being  wholh 
filled  up. 

The  perspiration  of  aquatic  plants  was  supposed   to   H 
t.iSD  in  lUnts.  uncommonly  copious.     I  have  ho  often  troubltn]  the  public 
wilh  the  proofti  of  there  being  no  purspiruliun  in  plants,  ths 
1  shivU  not  here  repeat  them,  but  merely  give  an  expUmati< 
of  the  ctiuae  of  ihe  quantity  of  air  found  around  almost 
ffe^h  water  plants.     There  is  in  the  bark  juice  (that  is,  tl 
blood  of  the  plant)  a  glutinous  matter,  which  when  raov« 
catches  the  air  in  bubbles,  and  will  continually  enclose 
und  cover  the  whole  leaf  and   plant  with    vesicles   of  ai 
by  which   mfons  it  is  prevented  from  sinlting,   let   the 
beat  ever  so  hard  against  it,  or  the  wind  attack  it.     I  ha^ 

teci 


missMtion  of 
tr  Ytsiels  of 
Sbr  vrronica. 


Ko  ptniiitl- 


wttn  llie  babbles  of  nir  formed  by  a  brink  bldwinjj  wioti 
roim  •  |>laDt,  till  it  appeared  Htt  if  rolled  ia  dbiuoiid* :  bnt 
when  1  harednurn  alV  tht?  upper  cuttcfe  of  the  Iraf,  and 
•cib/vrr^d  it  to  the  soler  micro*K?opc-,  nut  «  %\i\gW  Hpcrtur« 
eoofd  b<»  discovered^  and  ttie  roarlcB  proved  as  ucual  to  bft 
oiify'the  ind«nt«ti«os  of  the  pabulum  se<*n  thro.ugh  the 
caticle. 

T©  tltt»  I  »hall  add  the  partt  that  belonf^  lo  each  different 
lort  of  plautt  which  will  vtucidiite  the  euhjuct.  Had  »how 
the  Gooftisioci  whioh  mu«t  arife  from  not  proptfrly  di^cri- 
mioatio^  ibrtik^ 

I  uiD,  Sir. 

YouroWi^ed  tervant, 

AGNES  IBCETSOX. 


jyiffermi  Parf  J  cf  eath  i^an'otij  Sort  of  Maftery/oand  in  the 
different  Htem*  of  Piants,  and  at  ranged  in  the  manner  they 
pas4/rcm  the  iJterm  to  the  interior  Parts^ 

/a  trees  in  generai. — Rind,  bark,  iaaer  bark  vessels,  wood,  scructure  of 
■piral  f<»3eU  wound  round  the  inner  wood  vessels,  line  of  *\»^  ***"»  ♦'^ 
life,   pith;    bud  proceeding  from  the  nearest  line  of  life, 
whether  in  &t«ui  or  twig. 

fir  trees  '-^LtettyeB  cover  instead  of  rind  and  bark,  and 
thicken  by  degrees,  having  the  inner  bark  vessels  within  the 
leaves;  a  thick  row  of  wood,  resemblinc;  the  conintion  wood, 
placed  as  a  screen  to  guard  the  new  wood  from  the  delete- 
rt<mt  effect  of  the  juicet> :  hard  wood,  line  of  hf<^»  pith:  bad 
9»  ytnal  ia  trees. 

5^nt^#.— Rind,  bark,  inner  biirk  vessels,  wood,  spiral 
Tesaels,  linir  of  life,  pith  :  bud  as  u&ual  in  trees. 

IJerhaceouf  f /infA\— Rind,  bark,  inner  bark  vessels,  wood, 
line  of  life  within  the  pith,  wood  generally  in  rows,  in  num- 
ber accordiciji  to  the  length  of  the  season  :  buds  bhooting 
from  the  interior  of  the  pitb«  of  course  formiuf^  the  line  of 
life. 

Annual  and  fcaii/^/an/i.— Rind,  bark,  inner  bark  vetseH 
wood  in  circular  vessels,  half  wood  half  clear  albumen,  scat- 
bered  in  ihe  pith,  with  the  spiral  vessels  within  the  wood, 
hdvutg  the  UiiQ  of  life  within  the  pith. 

i'VeM* 


ZltiZAO  MOTIOV   or  TBE  BLS^YEIt    TLVin. 


Frtsh'waUr  plants, — Riod,  air  veBielt,  wood  io  neftltefej 
vesseli  all  over  the  pith,  being  partly  wood,  p«rtly  albu* 
men,  but  having  no  spiral  ve^ieU  within»  but  th€  lioeof  him 
in  th«  centrCt  in  a  thick  lioe;  budt  procecdjog  fcom  tht 
root. 

H^lf-water  planU^-^^indt  burk,  air  vetieU  disposed  in  it 
with  inner  bark  leb&tU ;  wood,  tiiher  in  rows  or  Kcatt^red 
ytibeh  H  itb  mlbuajen*  and  itpirul  vtwelt  within  ;  line  of  life 
meandering  iu  ihe  ^jith, 

Marme  P/a«(5.— Rind,  the  rest  vesicles  of  «  ^lutinoui 
matter,  with  a  pore  to  each,  but  no  cotnroiinication  from 
one  to  the  other.  Though  an  appearance  ofBtulk,  yet  formed 
exactly  the  ^ame  as  the  rest  of  the  plant,  and  without  any 
vesfiels  or  lines  except  the  line  of  tife  difficult  to  find,  but 
in  the  fructificBiion  most  plainly  appearing. 

The  oilier  parts  of  the  cry  ptoj^utuia  will  be  given  to  my 
next  letter. 
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On  the  Zigzag  Maiim  of  ihe  electric  Spark*    Xn  a  Littir 
from  a^Currespondetit, 


of  the  elecuie 
cp^rk. 


Ai 


SIR, 


To  W.  NICHOLSON,  E«q. 


Owmg  to  tli« 


^ 


LLOW  me,  throof^h  the  medium  of  your  valoa! 
Journal,  to  coin  m  unit  ate  a  auppobilioti  on  m  point,  that 
seems  to  have  been  withheld  entirely  from  public  discussion  : 
1  inefln  th«»  zigzag  uppearance  of  the  electric  spark  passing 
from  one  body  to  another,  at  from  a  positive  to  a  negative, 
&c.  Partial  to  the  i-cience,  but  limited  in  experiment,  or  you 
might  have  had  enongh  to  prove  a  belief  in.  the  idea  now 
formed  ;  the  only  account  f  have  ever  beard  at  lectures  wasufl 
that  its  own  rapidity  of  motion  condensed  the  air  to  such  a 
degree,  that  it  had  to  move  from  a  solid,  ««  it  were,  to  a 
leaa  dense  medium,  which  seems  to  me  impossible.  My 
fOpp*6ition  i«,  that  the  fluid  passes  in  a  more  direct  line, 
uccording  to  the  best  or  worst  condnctiug  sub&tances  pre* 
nemed  to  it.     Our  atmosphere,  being  u  compound  of  oxi- 

gen 


i 


oil  ffUtMBHtATlOV.  ^^ 

HCn  ltei»  prcMott  at  once  to  the  ipark  flyiog  off  the  ma*  compowid 
Mnm  al  Icuit  foar  known  gMtet;  all,  i  have  not  the  small-  m*ui«  of  th* 
^Cflt  donht,  difiering  in  their  coodugtiog  powert,  were  they  •*"******^ 
•C|iaj«tpljp  tried.    Thii  point  heing  afieertaioed*  the  phe«* 
MMseoon  it  at  once  acooonted  for :  the  fluid  flies  to  the  next 
halt  eonducting.gaa  fi:om  a  wor^,  as  it  would  from  different 
portiona  of  omtier.     I  could  advance  mor«  on  this,  oulj 
fcar  oecnpyiajif  too  iDiich  space  at  the  expense  of  more  va* 
laable  cooiinuioatioQthan  this  from 

Your  most  obedient  servant, 

I.  PHCENIX. 
JJxferpooi,  tkt  \6ih  ofJan.  ISI9. 


III. 
AbUraci  pf  a  Paper  on  Fermeniatiou  i  by  Mr*  Oat- 

LOSSAC*. 

JLT  U  fally  demonstrated  by  the  experiments  of  Lavoisier^  Saccharine 
Bi  well  aa  bf  those  of  Messrs.  Fabroui  and  Thenard,  that  to  ^^*^ 
produce  alc^ioUc  fermentation' requires  the  concurrence  ofrequwit«to 
a  saccharine  matter,  and  a  peculiar  ferment  of  an  animal  ^invut  fer. 
— -       .  r.  . .         i.  •       .         mcntatioii. 

nature.     Trie  circamstances  favourable  to  fermentation  have 

been  long  noticed :  aud  it  appears  to  be  at  present  admit- 
ted,  tlMt  it  may  be  begun  and  continued  without  the  assist- 
•lice  of  any  forei^^n  matter,  even  of  oxigen  gas*    It  has  NfajVcairlH 
been  ascertained  in  fact,  that,  when   the  yeast  of  beer  is  **."  ^"*>o"^ 
introduced  with  sugar  and  water  into  a  vessel,  so  as  to  fill  it     ' 
entirely,  fermentation  takes  place  in  it  in  the  same  manner 
as  in  the  open  air :  and  hence  it  has  been  inferred,  that  the  in  all  eates  m 
fermentation  of  the  most  of  grapes,  saccharine  fruits,  and  •^'"*  *^ 
grain,  woold  take  place,  like  that  of  sugar  and  yeast,  with- 
out the  contact  of  oxtgen   gas.     But  to  render  this  in- 
ference legitimate,  it  must  be  presumed,  that  the  ferment  which  reqpirp^ 
contained   in  fermentable  substances  is  of  the  same  nature  ^Jj*  '^«nuiy  of 
as  that  of  yeast.     Mr.  Theuard,  to  whom  we  are  indebted 

•  Ana.  de  ChUa.  n>l  UXVI,  p.S4y    Read  to  the  lofttitote  Dee. 
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ThK  opimion 
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txcrt<H  by  the 
co&toct  of  iitr. 


Thtrnma 

lUDOlt* 


far  nn  extcUcrrt  t>»per  on  fermentation*,  has  ftccofditn 
adopted  the  opmion^  that  the  ferment  wae  iu  till  ctiees  id 
licul.  The  experimeiils  1  have  made  have  led  ine  to  a 
fereot  opinion  ;  aiid  ihe  pnticipnl  object  of  thta  paper  w; 
he  to  show,  thttt  thf;  fermetitation  of  grape  oiu^t  cannot  V 
place  withoat  th«  assistonce  of  oxigen  giif .  Hencf  it  foVIo 
that  the  ff  rment  of  the  grape  'ti»  not  of  the  same  nature 
yenst ;  or  rather,  that  they  are  not  both  in  the  same  state. 

1  was  led  to  this  inquiry  by  an  examination  of  the  p 
cesses  eniployed  by  Mr»  Appert  for  preserving  veget^b 
iknd  wuiraal  substancest.  1  had  observed  with  burprise^  that 
£;rapti  must,  which  had  beeu  kept  unaltered  a  whole  ye 
began  to  ferment  in  a  few  days  afler  being  pourett  in 
fresh  vessels.  It  is  in  this  way  Mr*  «4ppert  prepares  sparl 
liii):;  wiiit^s  [rfns  nwusseux]  at  all  seabou*  of  ihe  year.  This 
fact  led  me  to  su&pect,  that  the  air  had  sonfic  influence  ou 
feroientaliou,  and  suggested  to  me  the  following  expcri- 
in^utf. 

I  took  a  bottle  of  grape  mu&t  that  hud  been  kept  a  ytftf^ 
and  was  perfectly  limpid  ;    poured  it  into   another  bott 
which  I  corked  tight;  and  expoieil  it  to  a  tempera tu re  fr 
16*  to  30°  [59"  to  86°  F.].     In  a  week's  time  the  muit 
lost  itii  traiibparcDcy ;  fermentation   had  taken  place  in 
and  it  was  sooi>  converted  into  a  vtnou&  liquor^    aparkli 
like  the  be»t  champag^ne.     A  second  bottle,  that  had 
kept  a  year,  Wktt  the  preceding,  but  was  not  exposed  to  t' 
contact  of  air,  gave  no  signs  of  fermentation,  though  pla 
in  the  most  favourable  rircum&tances  for  prodacing  it 

1  then  took  this  bottle  of  grape  must,  cut  it  pretty  dee 
round  the  neik  with  afde,  inverted  it  in  a  mereurial  trou^, 
and  then  broke  off  the  neck,  without  suffering  the  inust 
come  into  contact  with  the  air.  One  portion  of  the  in 
I  passed  through  the  mercury  into  ajar  containing  a  bin: 
quantity  of  oxtgen  gns,  and  anotlier  portion  into  a  |i 
perfectly  void  of  air.     The  first  fermented  in  n  few  du 


bat      , 


•  Ann.  dt  Chim  ▼£>?,  XL VI,  p.  291.    See  Journ.  vol.  Vll,  p»  53^ 

"t  The«e  processe?,  tfhtch  are  extremely  simple,  csntitt  ia  patl 

fh«s  »ub*.tanc6»  lo  be  ineacrr^'d  into  bolU^,  ccirkiiijr  'Hem  ^erf  cJo*e,  mi 

ihefl  fxpMin*;  them  to  the  heat  of  t}oitin|[[  «ratrr   for  a  longer  or  thortrr 

liaw.    Sue  the  ia»tructior>t  pa1»Usbed  by  Mr«  Appert. 


0*  rnMCKTiTtoif. 


US} 
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^vc  no  Sign  of  fermentation  tn  forty.     f>n  ab- 
in^  by  poi«>'h  the  carbDnie  odd  gna  evolved  dimng^  th*  OriiEen  aV 
lentatron  «f  ilie  fi rst* portion,  a  very  little  residuum  wa»  ">'^''*^»** 
;  cori»ec]uently  the  grciiter  part  of  the  oxlgen  gas  I  hmd 
led  wa^ftbjorbed. 
Th^se  results  evidently  prove,  that  roust  kept  along  time  Fartlwr 

I  not   fertiifiii  wiihout  the  contuct  of  oxigen  gas.     But  to  ^™ 
Eiin  still  ^Tti\ier  certainty  on  thit*  point,   I  analys4;d  with 
lta*5  eudiometer  the  air  found  in  several  bottles  of  mast, 
t  Imd  b«en  Itept  a  year,  and  found  ?n  them  no  oxigen. 
I  proceeded  in'  the  same  way  with  the  juice   of  goose-  ?>'•  "f  ^»^ 
^Brrie^i  tud  grape   must  recently  prepared,  which  had  be«n  juice, 
^Bp^^ed  in  well^orked  bottles  to  the  heut  of  boilmg  water. 
^B  obtained  precisely  the  same  results. 

^Kt  )•  very  retnarlvabfe,  that,  when  a  fermentable  juice,  Fermenution 
^Bit'b  Has  b«en  kept  a  long  time,  is  poured  into  another  Lt,*^'^**''^^  ^^ 
Teas«U  so  tbal  it  would  ferment  from  having  been  exposed  to  cluiioa  of  air. 
Jbp  contact  of  the  air,  it  may  readily  be  deprived  of  thia 
^pjierty,  hy  exposing  it  anew,  in  bottles  closely  corked,  to 
the  heut  of  boiling  water.     By  this  operation  we  perceive  it 

ti%  its  tmnspareiicy,  and  afterward  lets  fail  a  slight  sedi* 
nt.     During  the  fermentation  of  a  very  liroptd  juice  a  Sedtraent. 
iment  is  z\so  deposited  :  but  there  is  this  difference  be- 
tween them  ;  that   of  the  latter  is  capable  of  ex/C'itlug  fer* 
mentation*   but  that  of  the  former  no  longer  enjoys  this 
gpp«rty. 

^Vroro   these  several   results  I  have  considered  it  as  very  Grapejuice 
piroU«b1e,  that  grajie  must  recently  obtained  would  not  fer-  ?»]»»<* «*«* 

tut,  if  the  grapes  were  pressed   without   the  contact  of  contact  of  air 
Accofdingty  I  took  a  jar,    into  which  I  introduced  *''•  "^'^f*'- 
ir  s<n*ll  bunches  of  grapes  perfectly  whole;  inverted  it  * 

umScr  mercuf)' ;  and  (tiled  it  bve  times  followipg  with  hU 
drogeo  gts»  10  order  to  expel  the  smallest  portions  of  «t« 
AosiklMnc  nir.  I  then  bruised  the  grapes  in  the  jur  by  meaus 
of  Ml  troo  rod,  and  e^puhi-d  them  to  a  temperature  of  15"^  or 
SO*  (50*  Of  €e]-  T*eikty-five  days  after  no  fermei:tutioci 
•ppeaffd  ;  though  must,  to  which  1  had  added  a  Jjlilo  oxi* 
gm,  had  begun  to  ferment  the  first  day,  and  in  a  short  time 
after  fermented  very  bn^kly,  In. these  last  two  experimeuta 
hat   the  oxigen  was  ulraost  wholly  absorbed ; 

hut 


Mt 


ON    FBKME'KTATIOV. 


«inli*cs  the 


but  I  c»nnr^t  mj  whether  it  combined  with  carbon,  or  it 
hydrogen.     I  nbtamt'd  a  quantity  of  carbonic  acid  gyi,  r 
m  bulk  to  u  hundred  and  twenty  tiineb  theoxigen  gat  1 
adiled  to  the  grape  rau>>t ;   whence  it  is  evident^  thnt, 
oxi^en  he  tiecpssnry  to  the  coro  men  cement  of  the  fernKti 
lioiik  it  is  npt  to  it:i  coutinuance;  and  that  the   greuter 
of  ih*  carbonic  ucid  produced  is  the  result  of  thr  mutu 
itclion  of  tiie  (.triucipte:*  of  the  fermeut  and  those  of  the  sa 
cbarine  matter. 

In  another  experiment  of  ihc  same  kind  aa  the  preccdiii 

nv»e  and  rtien  •  ^^^"*'^"*^^'*'"  commenced  at  the  txpiniiou  of  Iweutyn 

tinmiy^  days,   but  the  grapes  were  in  a  very  adianceil  stage  of  ri 

npsi:  and   l>esideH,   a  portion   of  the  same  tnubt,  plttced 

nc^rpt  oxigco  contact  with  a  little  oxigen,  hud  fermented  in  lirv  and  ihtf 

bej^fetent,        hoitp;^  ufli-r  it  hud  been  pre[>ared.      Hence  it  is  further  evi 

dent  from  tiii«  experiment,  that  oxigen  gas  i&  lingular! 

faroarable  to  the  dewlopemeDt  of  feriuentutioti. 

OxTfen  equil'      This  action  of  osigen  on  fermentable  juices  is  obnervabl 

%f  |>romo«e«      ^Iso  in  animal  substances.     1  have  seen  bottler  contai 

iMMi  ot  aoimal   ^^^^*  muttou,  fi»h  evetit  aod   mushrooms  prep*! red  at 

■uluiaiiccft.        Appert*^  ;  and  a  month  after  thr^e  dififereot  sub^tancef  w 

found  to  be  perfectly  j^ood.   On  heing  exposed  to  the  air,  tl 

kooti  putretiedy  as  fresh  animal  »ubMtauce»  would  have  done* 

On  the  contrary,  if  they  were  re[daced  in  bottles  after  hav^ 

\ttg  l>een  in  contact  with  the  air  a  few  hours  only,  and  were 

then  ex|»obed  to  the  heat  of  boiling  water,  they  would  k 

m  very   lont;^  while.      If  however  the  bottles   were  bud 

c*rk<fd  J  find   particularly  if  the  heat  were  not  suiiicienl 

p'-olou'^^ed  :  and  all  the  oxi^^en  contained  in  the  bottles  wi 

not  abftorbed,  pucrefnction  soon  came  on*     In  ftct,  by  a 

lysiiig  the  air  iu  the  bottles  in  which  these  iiubstanc«s  hav« 

Y3ti!ti\  wf'H  kept,  we  may  convince  ourselves,  that  it  no  Ion 

coutiiins   any  oxigen ;   and  that   the  absence  of  this  gas 

consequently  u  tieressarj'  condition  for  the  preservation  of 

animal  und  vegetable  subiitances. 

v>r*ublf  tnd      On  refieclinj;,  that   putrefaction  and  fermentatioa  never 

.»  ..aal  iuh       dLvelope  lliem»»vlvea  instantanconslyi   1  conceived,  from 

trM*7by^'c-    preceding;   results,  that    vej^etable    or     animal    substan 

r.4iiLninie»i-    uji.(ht  be  pre^erved^  without  being  deprived  of  the  coots^ 

^"^' '^"r^^iiiT'  *»^  **"'i  ^y  txpobjog  them  occasionally  to  the  heat  of  boiling 

«at4tt 
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Accordingly  I  took  some  cow*5  milk,  gooseberry 
,  aod  II  ftolutioQ  of  gelatine,  and  exposed  them  to  the 
boiling  heat  of  water  saturated  with  salt,  at  first  daily,  a^ 
rd  ei^ery  other  duy. 
*A>0  months  after  all  these  substances  were  perfectly 
The  batter,  thai  had  collected  on  the  surface  of  the 
ilk,  was  very  sweet,  only  it  was  a  litde  harder  than  frewh 
butter  ;  and  the  milk  appeared  a  little  thinoer  than  before 
the  experiment.  I  need  not  say,  that  some  milk,  goose- 
ry  juice,  and  jelly,  which  1  kept  by  way  of  comparison, 
Q  altered. 

Urine,  which  is  know.i  soon  to  putrefy,  and  from  acid,  Un^ve  I 

ich   it  is  at  first,  to  become  alkaline,  will  keep  a  long  excluded. 

e  in  Te»ftels  closely  tttopped,  when  it  han  scarcely  been  in 

ntact  with  the  air:  it  retains  its  transparcBcy,  ncidit), 

d  stneU  ;  and  uo  amrooniaco-mni^nesian  phosphate  is  de- 

itedl,   though   sotnetimcs   uric  acid   separates.      A^^hen 

oe  «s!eft  In  contact  with  a  sinull  portion  of  air,  it  ab^rba 

ojd^n  pretty  readily,  and  then  the  droom position  stops  : 

ut  if  a  nufficienl  qusititity  of  air  be  present,  a  great  deal  of 

rbonate  of  amroonia  is  formed,  and  ammoniaco-magnesiaa 

osphate  is  almost  always  defiositetl  with  the  phosphate  of 

me*     The  decomposition  of  urine  therefore,  a»  ue  see,  is 

t  anilogotis  to  fermentation  ;  ^ince  the -latter,  when  ouce 

hat  be^o,   goes  on   without  the  assistance  o(  oxi^eo 


Retoroing  to  fermentation,  and  considering,  that  sugnr  Ewentlal  dW* 

id  the  yeast  of  beer  will   ferment  without  the  contact  of  ^^^'^^^^^ '* ^*^ 

ni  Of  J  ts> 
\U  while  the  mast  of  j^rapea  has  not  this  properly  ;  we  are 

irced  to  admit,  that  there  is  an  essential  difference  betweea 

of  beer  and  the  ferment  of  the  grdpe.  Yeast  is  solid,  snd 

rly  in«)liihlein  water:  ferment,  on  the  cent  niry,  in  llie 

in  which  tt  ii  found  in  fermentable  fruits.  Is  liquid  ; 

if  it  he  solid,  it  must  be  very  soluble  in  their  juices.     It 

kppesrt  to  me  however,  that  it   may  be  solid  in   a  great 

iitoibef  of  substances,  but  in  a  peculiar  state,  and  different 

tm  that  of  beer  yeast.     Still  it  is  very  poasible,  that  there  but  p^h*fm 

but  one  ferment,  and  that  itn  difference  from  the  yeast  of  »"""^*^  '^***» 

la  to  be  ascribed  ool>  to  a  little  oxigen.     hi  il)is  view  it 

Yoald  be  analogous  to  indigg,  wh^ch  Is  capable  of  oxitiation 

md  d^^oxidstioD.  Fer- 
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Fermcotiitlon  stlU  appears  tome  howcTcr  ooc  of  tlie 
mysterious  of  chemiciil  processirt;  jiarliciiUrly  hectiui 
operators  only  gradually,  and  we  cannot  coficei?e  why,  ¥t] 
the  ferrafent  iMid  the  9iig«r  ure  inliaiutdy  mixfd  logelh 
they  do  not  act  on  one  itnolher  with  greater  rapidity, 
might  be  tempted  to   betievct  thut  it   is  partly  owing  U 
galvanic  process*  and  that  it  has  some  analogy  to  the  muti 
precipitHtion  of  metaU, 
Theory  of  Mr.      Be  this  as  it  may »  it  seeras  tome,  that  we  may  ch 
Appert's  nio«ic^^m.gj^*g|jQ^  animal  and  vegetable  substatiees  are  preserve 
antmftl  and       by  the  process  of  Mr.  A pperU     These  substances  by  thi 
contact  with  air,  readily  acquire  a  disposition  to  puirefy 
ferm<»nt :  but  ou  exposing  them  to  the  heat  of  boiling  wal 
in  vessels  well  closed^  the  oxigeu  abborbed  produces  a  m 
combination,  which  is  no  longer  capable  of  exciting  ferm^ 
tation  or  putrefaction,  or  which  is  rendered  concrete 
heat,  in  the  same  manner   ais  albameu^.     In  facrt  it  i»  oi 
served,  that  a  juice  disposed  to  fertnent,  and  perfectly  c!< 
becomes  turbid  at  the  heat  of  boiling  water^  and  then 
longer  susceptible  of  fermentation,  unless  it  he  placed 
contact  with  oxigeii  gas.     Jo  this  case,  if  it  be  made  to 
as  soon  as  fermentation  begins  to  take  place,  the  ferroei 
tion  is  quickly  stopped,  and  a  deposition,  of  an   anii 
Kest  JMtroyt    nature,  takes  place.     It  may  farther  be  observed,  that 
Jj^^*^''"*  yeast,  which  has  been  exposed  to  the  heat  of  boiling  water, 
yeut.  likewise  loses  the  property  of  exciting  the  fermentation 

sugar.  Now  since  must  of  grapes  that  has  been  boiUd  st 
retains  ferment  in  solution,  which,  to  produce  ferinentati< 
requires  only  the  contact  of  air;  we  must  conclude,  ll 
only  the  part  which  has  absorbed  oxigen,  and  which  is  pt 
bably  in  the  same  state  as  beer  yeast,  is  capable  of  coagiT 
Ipting  by  heat. 

This  is  the  idea  I  have  farmed  of  the  preservation  of  ani- 
mal and  vegetable  substances  :  and  if,  as  tlte  experiments  i 
have  related    seem  to    prove,  oxigen   be  necessary   to  the 
developement  of  fernunitHlion  and  putrefwction,  it  ia 
Recjutsiies  to    dent,  not  only  that  the  heat  must  be  continued  long  cno» 


*  Seguln  bdt  suppcnrJ  ilbumen  to  b«  rK«  ifue  {«rinciple  of  femivita- 
tion.     See  Jvuro.   »ol.  XV,  pp.  952,  333.     p. 
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to  deitrdjT  or  render  concrete  rhe  maiterj  which  has  ahfiorbed  tU««ucoe«s  of 

exigf-Dt  tiid  if  calcuUted  to  excite  fermentation;  but  ^I^o  ^J^^^/'***^^ 

that  tJi€  vcuMlft,  in  «v1jich   the   6ubstiiri<7e«  arc  to  be  k«pty 

mu«t  be  •loppKl  too  closelj'  for  the  air  to  penetrate  ihero- 

It  is  rery  probable,  from  thib  ihrory,  that  till  »orta  of  fruits  Frulit  m*i 

wamy  b«  krpt  •  loak;  time  iii  hidrogen  or  nitroj^en  ga^,  pro-  J^*^*^^^''* 

^ded  they  hud  absorbed  no  ojtigtn.     We  may  conclude  too,  mirusen  g**. 

tiimt^  if  gmpf^  will  keep  u  long  time  ivithont  fermentin*^*  it 

ii  because  the  eittenor  coat  does  not  admit  the  entrance  of 

<kXJgeii ;  Dot,  as  Mr,  Fabroni  has  supposed,  from  an  exceT- 

tent  nnalyii*  of  grapes,  because  the  ferment  and  Bacclmriiie 

ni^tter  are  iu  »cparate  cells.     Lastly  I  consider  it  as  possible, 

that,  if  an  animal  lubstance,  milk  for  instance,  could  be 

obtained  vithout  the  contact  of  air,  at  would  keep  a  long 

time  withoat  alteration. 

From  what  has  been  said  it  mi^ht  be  expected,  that  fer*  FcrmenUtia 
nifi^tatioQ  might  be  excited  in  the  nnust  of  grapes  obtained  ^^fj^jjn. 
iwithoTit  the  contact  of  air,  by  immersing  in  it  the  two  wirea 
of  a  gafVatitC  battery  ;  and  this  in  fact  takes  place.     But 
an  inference  deducible  from  this  is^  that   it  is  probjibly  by 
inerra^mg  the  electric  eocrf^y  of  the  vorioui»  substances  ia  Actkm  vC 
cofitiict,  Uiat  atmoBpheric  electricity  so  powerfully  promotes  clecirkitj. 
the  aceiccnce  of  milk,  broth,  &c. 

The  cifpenroetjts  I  have  related  throw  some  light  on  the  Matcl^lng  ol^ 
bfieiitdniog  or  matching  of  wines,  which  has  been  practised  ^^"* 
from  time  immemorial,  without  any  one  hitherto  attempting 
toaccoynt  for  it*. 

Acids^  parlicularW  the  mineral  acids,  may  prevent  fer»  SutpTiaroat 
fneiitntlon  by  combitting  with  the  ferment,  or  altering  '**  p^feveniiVK*^ 
nature :  butsalphurous  acid  acts  like  the  other  acid^,  and  be-  fenneautiaa, 
ttdesadzies  the  oxigeu,  which  the  wine  may  have  absorbed* 


♦  Th»  pfoccst,  which  r ononis  ia  burning  in  the  cttks,  that  ate  about 

to  liefllatwlfthwtne,  a  ^eatcrm  les  niimber  of  suslphuretted  matches, 

mpHaeaoi  \mcn  dipped  id  mflicd  brimstone,  mtght  be  niAtugcd  much 

!  ecQOoroi.aUy,  by    prvpMnng  concentrated  sulphurouf 

i[)fMnitu>,  aiul  «<f(ervrard  addinif  »  smalJ  quaotUy  of  ihts 

Atj<i  I  '  ndrd  to  b*  brim»toned. 

fla  ui?*,  wh«r;  *  iimilar  ffoccw   it  performed,  it  i* 

MTilclc  {.omo  aLfooiatlc  ieeds^  as  coriander^  Ofcr  |ba 


or 
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©ffrhicTi  rcmaiot  in  ihe  casks.     This  provei,  Ut,  tlitt  f^ 
tuefitinroii  mnnot  commence  without  the  atsiittiincc  of 
p^n ;  Olid  "idljt  thut,  ut  equal  degrees  of  acidity,  the 
phurous  ari(^  prevetitM  ff  rmentution  belter  than  ony  othei 
My  labours  at  prt^sent  are  far  from  coinplfte.     1  Hare  ii 
ktituted  many  exptrimtfiitit,  the  rebults  of  which  yet  remi 
to  he  kiionriiy  or  which  require  to  be  revi!»ed  ;  and  1  reairri 
thfin  for  a  more  extensive  diivquisition,  that  will  embrai 
other  objert«ji.     1  confine  myself  theT»'for«f  to  this  abstra< 
iind  shall  tont^ude  with  nbsrfTving^  that  very  pure  sugar, 
well   us  muuuB,  ha»    the   ^iroperty  of  dissolving  iheyelU 
oxide  of  lead»  oud  of  acting  afterward  on  coloura  in 
Kime  manner  a$  the  alkalit* 


IV. 
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Atfempl  to 


Note  on  Prusiic  Adds  by  Mr.  GiY^LvnACK 

iSlNCE  the  discovery  of  prusiic  acid  by  Scheele«  and 
labours  of  Messrs.  Berthollet  and  Clouet,  nothitif^  very  ti 
portant  has  lieen  broua;ht  forward  on  the  nature  of  this  ad^ 
Though  the  mobility  of  its  elements  has  permitted  it  to 
decomposed^  and  it  han  even  l^een  composed  by 
ammoniacal  gas  over  redhut  charcott]*  it  has  not  yet 
obtained  perfectly  pure*  so  that  we   know  not  under  ^*hl 
form  it  would  present  itself  in  this  state.     I  have  cnd< 
vouied  to  solve  thiiiquc'stioti»  and  I  shall  prove  in  this  not 
that  prubsic  acid  is  not  permauently  elastic  ]  that  il  forma 
liquid  much   more  volMtile  than  sulphuric  ether,  siuce 
boils  ut  26*5**  [79*7**  P.]  ;  and  that,  owing  to  this  property 
at  a  temperature  from  «20**  to  26°  [08**  to  7^  8*  F.]  it  ddat 
considerably  the  air  or  passes  with  which  it  is  mixed,  re 
mtiniffltcs  to  tlu-oi  it«i  properties,  and  then  resembles  a  per* 
rosnently  elastic  fluid. 

Dvi^irouD  of  u!<certamin^,  for  the  purpose  of  a  particular 
inquiry*    whether   prusi»tc   acid  tni^ht  be  obtained  in  th« 


•  Ana.  de  Chim.    vol.  LXXVU,   p.  )28, 
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«  ibit^,  I  decomposed  prussmte  of  merctiiy  by  inuri* 
pcid,  •«  directed  by  Mr.  Prount,  After  ihe  mr  con* 
Dc4  m  tk^  teasels  had  escaped,  and  a  strong  smell  of 
ic  avid  w^  perceivable,  I  received  the  ga«  o?er  racr* 
ry.  Thos  I  «bt4in«d  several  j«r»  fuU  of  nu  elastic  6uid, 
^Amenable,  and  with  a  powerful  omelU  which  appeared  ta 
me  to  be  gaieous  prasaic  acid.  However,  on  continuinf 
c  |>rocesi,  I  perceived,  that  drops  of  a  peculiar  liquid  ao 
aired  the  go^eovis  «tate,  &%  soon  aa  they  reached  the  sum- 
il  4»f  the  jar^  and  depressed  the  column  of  mercury  coo^U 
The  temperature  then  wai*  at  20*  [68*  F.]  ;  and 
«  litit  mornUg,  the  temperature  being  only  14®  [53*6**  FJ, 
ohservrd,  that  the  bulk  of  the  gas  I  had  obtained  waa 
ly  diininishedi  and  that  a  liquid  was  depobited  in  the 
,  where  there  was  lione  before.  I  had  thea  no  longer 
y  doubt,  that  the  prutsic  acid  wus  a  very  volatile  liquid ; 
d  after  sei^eral  trials,  which  i  shult  pa»$  over,  I  auccceded 
procuring  it  readily  in  tbe  following  manner.  . 
I  look  a  tubulated  retort,  into  which  I  put  prussiate  of  Method  of 
ercury ;  and  to  the  neck  of  the  retort  1  adapted  a  curved  P"^"'^"!  '^ 
be,  ooe  end  of  which  I  inserted  into  a  soiall  two-necked 
ttl,  cocitainiog  a  mixture  of  chalk  and  oiurtate  of  lime; 
chalk  beiug  intended  to  saturate  the  muriatic  acid,  that 
i^ht  eac.ipe  from  the  retort,  and  the  muriute  of  lime  to  re* 
n  tile  wat^r.  Prom  this  phial  another  tube  proceeded  to 
accofid,  containing  also  muriate  of  lime ;  and  from  thii 
ft  third  tube,  terminutiog  in  a  third  phial  with  A 
4  atieppk,  intendi'd  to  receive  the  pru^sic  acid.  Th« 
s  Leitig  thuB  arranged,  and  all  the  phials  sur* 
with  a  cooling  mixture  of  two  parts  ice  and  one 
I  p<iored  &ome  iilightly  fuming  muriatic  acid  into  the 
and  applied  to  it  a  gentle  heat.  The  prussiate  of 
isry  soon  dibsolved,  and  the  liquor  appeared  to  boiL 
fit  vapours  were  evolved,  which  partly  condensed  in  the 
eek  of  tJiv  retort,  forming  streaks  like  alcohol.  The  pro- 
m^  Mopped  thtj  laament  water  began  to  rise ;  thouj^ 
prtiasic  acid  might  still  be  obtained:  but  it  is  better  to 
ir^tfttie  tks  irat  pradnct,  and  afterwards  resume  ihe  process* 

AH   tbe  fsruaaic  acid  commonly  condenses  in  the  first  ReottTiMtiita 
^iaU     if  f>o  water  |iasa  over,  tbe  muriate  of  lime  remains 
OL.  XXXI,— April,  1B1«,  b  solid. 
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•olid,  ttiough  iixiineraM!  in  the  prnvsii!  «<id*     If,  on  tht 
cpntrary,  ti  certain  qumitity  of-wiiter  hive  pas?*d  over,  tw<» 
Yery  diiiinct  strain  of  liquid  will  he  obtaitied  ;  the  lower, 
aqueouf-  solution  of  muriate  of  lime  ;  the  upper,  prus 
•cid.     This  add  i»  commonly  a  little  coloured  in  the  fi 
phisU     To  rectify  it,  us  goon  as  you  think  proper  totifr 
tiateihe  distillation,  t^ke  out  the  tube  conninunii^atiiif^  ^i 
the  retort ;  stop  the  aperture  by  which  it  euterwl  the  ph'm 
HTrd,  after  retnoviug  the  frigorific  mixture,  that  surround 
the  latter,  he«t  it  wry  g«ntly,  either  by  oieatia  of  a  wot 
bath  or  chf»rcoa!,  bo  an  not  to  rarie  the  temperature  abo 
30»  or  35^  [S6®  or   95'    F.]*      When    this   distillation 
ji'iished,  take  away  the  fir*it  ph>»il ;  aad,  after  the  prus: 
acid  bill  reniainr'd  u  few  hours  in  contact  with  the  ninri>i 
oflioacin  the  second  phial,  pass  it  over  into  the  third  b; 
means  of  a  gentle  heat.     The  rectiftcation  i?*  then  finished 

Prusflic  acid  thus  obtained  is  a  colourle<«s  liquid,  br  el 
at  water.     I Ig  taste,  at  first   cool,  snon  becomes  acrid  nn4 
irritating.     Though   rectified    eeveral   titnca  over  chtllk«  it 
faintly  reddens  litmus  pa])er :  but  the  blue  colour  retunia, 
as   the  ocid   evaporates*     Its   density  at  7^   t*^4*ti'*  F,] 
0'70583.     Its  volatility  is  very  ^eat,  for  it   boils  at  St) 
j^^y.yG  p  J .  dt  iqo  jg^o  p;j  -^  gupp^jrta  a  column  of  mercurjr      I 
of  0'3S  met.  [14'95  inches]  ;  and  at  2U°  [68*  i"\]   it  quint 
plea  the  bulk  ol  the  air  or  ga^ses,  with  which  it  is  luingl 
This  property  renders  the  employ  of  the  apparatus  1  hair* 
described  indispensable;  for,  if  it   were   poured   from 
reasel  to  aiiotber  in  the  open  air,  a  vcrj'  large  quantity  wou 
be  lodt.     This  property  also  explains   why  it  has  been 
by  some  chemuts,  thut  prussicacid  may  be  obtained  to  the 
atate  of  a  permanently  eUatic  fluid. 

Prubsic  acid  exposed  to  a  fri^orilic  mixture  of  two  parts 
tee  and  one  »alt  constantly  cou^eals,  and  frequently  as- 
auraea  a  regular  figure.  I  huTe  Homeiimeb  seen  cry*tat»  »f 
this  acid  re^enibruig  those  of  iibrous  nurate  xtf  ammonta. 
U  remaius  solid  at  a  temperature  of— 13*  [5**  F.],  but 
this  point  it  liquefies. 

The  |t;rcut  volatility  of  tbi«  acid,  and   its  congelk 
— -16^  [5^  f,],  occuhion  it  to  exhibit  a  remarkable  phen^ini 
iiott*  If  4.>in)i;le  drop  be  exposed  to  the  air  at  the.exticmity  ofa 
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gim  tube,  or,  ^vliich  is  still  better,  on  «  fiiece  of  pape«,  it 
Utptantlr  fref  ze?.  Thit  con ^etation»  produced  Uy  the  r<^a<* 
i^ontioo  of  the  prussic  acid  itself,  is,  I  bt* Ijeve,  the  only  one 
tfiti  kind  ;  for*  tinonf^  «U  the  very  volatile  liquids,  there  ii 
lM»l  one  tlMt  frerseB  Rt  ft  temperature  bo  ]ttt)e  remote  from 
that  of  meibii^  ice, 

I  hii»e  studied  the  c^iemicul  properties  of  pruMsic  aciU> 
prepared  a»  1  have  jot»t  meiiiioned,  and  t^'uall  luuke  kuowo 
the  principal  io  another  paper. 


2^if 


Ahnttmct  of  •  Pajper  on  Triple  Salts :  hy  Mr^  Gay  Lussic*. 


J[  HE  oly<*ct  of  ibiji  paper   is  to  show:  1,  tliat,  in  triple  The  teid" 
mlU  the  acid  is  comtnonK-  divided  btlween  the  bdi*es  in  two  '^"*^'<^'^»»^- 
equal  (>roportioD».     Tliis  is  the  case  m  the  tripltf  tartrates  equally  bc^ 
aiul oxalateti ;  i»  the aiacnoniaco-niugnesian  sulphate;  iu  the  ^*^^'"  ^^ 
tripile  mlphitte  of  zinc  uiid  animoiiiit ;  &c. 

2.  That  in  a  triple  compound  the  elements  united  two  Etements  of 
Spd  two  form  possible  hinurv  compounds.     For  example,  *^*P*^*^°"»- 
the  Qlfnite  of  ammonia,  which  is  composed  of  oxigeo,  hi-  formbinnrx 
IrDjgvni  and  htdroj^en,  when  dccoujposed   by  fire  yields  wa*  o'^^* 
ter,aQd  gaseous  oxide  of  nitrogen  :  white,  on  the  other  hand, 
tlua  «aU  is  the  result  of  two  bmury  compouuds,  nitric  acid 
n»A  ammonia. 

3*  That  the  vegetable  and  animal  substances^  which  are  is  veil  at  Oma 
conpoaed  of  three  or  four  different  matters,  also  give  rise  to  ofhi^hefcvcB- 
bioary  compounds,  that  are  possibl*^,  or  jsnencrally  known. 

4*  Th*t  He  may  form   no  idea  of  the  different  nature  of  The  saine/da- 
•ereral  »ub!»tances  containing  tht  same  elements  and  in  the  ™®"'*  mih« 
same  proportion** ;  if  we  admit,  thyt  the  biunry  products  of  liont  m^y 
tb4i  elements  combine  in  different  ways  with  each  other,  or  for^dil^rsnt 
^ly  with  one  of  tlie  element*. 


1 

I 


•  Ann.4e  Chlai.  t-ol.  LX3CV1I,  p.  t«5.     Froa  a  psper  re-ad  to  the 
Sk*  of  AfeaitLl,  f  atmsfy,  tut  I. 
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'  5*  Thai  we  tuny  imagnie  so  many  more  coiopminds  eon* 
^mtn^  the  f^ooie  elctnentt  in  the  eame  quantities,  an  we  can 
conceii'c  the  binary  combination*,  formed  by  the  clpmeikti 
of  these  rompoands,  to  be  more  auiBcroot. 
*  6«  That  s;ilts^  or  other  e«mp««iii(fe»  being  neutral ,  thoQgli 
formed  of  an  acid  containin^^  an  excess  of  oxtfrrnt  and  abase  . 
that  ii  stilt  combustible;  we  may  admit,  that  th«  baad $a« 
♦tnmtes  the  excesa  of  oxig«n  of  the  acid ;  arid  that  hence 
results  a  point  of  saturation^  well  adAf)ted  to  determine  the 
capacity  of  combustibles  for  oxigen.  For  instance*  the 
lUiUtTal  nitrate  of  ammonia^  bein^  decomposed  by  heat* 
yields  us  products  water,  which  is  neutral,  and  gaseous  oxide 
of  nitrog^en,  «hich  must  be  neutral  also, 

7'  That  nitrous  ^s  and  oxigen  gas,  in  combining  to  pro- 
duce nitrous  acid  gas,  experience  an  apparent  condenaalion 
of  bulk,  which  is  precisely  half  the  total  bulk  of  the  two 
gatiset,  whence  it  follows^  that  the  density  of  nitroua  acid 
gas  U  2'1063a»  that  of  atmospheric  air  berng  I* 
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Analysis  of  lar^e-leared  Tobacco^     Nicotiana  iabacum   lati* 
fiitlia  and ttngusti/Qlia :  by  Mr*  Vauquelin^. 

JL  HOUGH  there  can  be  no  doubt,  that  the  varioos  me* 
thods  employed  for  preparing  tobacco  modify,  each  in  its 
own  way,  some  of  the  principles  contained  in 'this  plant, 
yet  the  chun<;e^  experienced  by  the$e  principles  cannot  en« 
lirely  destroy  their  peculiar  properties;  otherwiic,  it  is  evi- 
dent, that  tobacco  might  be  mude  frpm  a  great  number  of 
bej-baceouB  plants,  which  is  not  the  case.  Reason  therefore 
leads  us  to  conclude,  thut  there;  exitite  in  the  nicotiana  at 
leai^t  one  siibstatice,  not  to  be  found  in  the  other  plants,  from 
which  attempts  have  been  made  to  manufacture  tobacco  m 
vain. 

The^^e  considerations  have  led  us  to  undertake  a  careful 
chemical  analysis  of  the  different  species  of  nicotiana  en* 
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^oyed  tn  tsunufncturiug  tobacco,  mb  well  as  of  the  tpbaipco 
ofdifferefitiikanurtictories^  both  French  and  for«igo. 

We  were  of  opiinou,  on  eulerir^j^  u|joii  ihls  inquiry,  thai  Advantage* 
fOloriMil vantages  mi^ht  result  from  it  to  the  laatiufucturer 
vjth  rr«pect  tu  the  preparation  o^f  tobacco;  or  that  at  teait 
the  Oitfory  of  chemintry  might  derive  from  itaome  j^iuciple, 
by  means  c^f  which  it  couUi  give  a  aatisfactory  explanation 
pf  the  cHattget,  that  might  take  place  iu  the  muttent  enter- 
ing into  the  comfK>sitiori  of  tobacco. 

1  ought  here  to  mention,  that  1  have  been  assisted  in  this  Pewoiiieii- 
loBg  and  tiit)orious  research  by  Mr.  ilobiquet,  a  very  well  B*?*-***  *^  ^* 
informed  young  apothecary   of  Pari^,    and  Mr.  Wardeu^ 
Amcricaa  consul,  who  devotes  the  leisure  inotuents  afforded 
Jjtin  by  his  office  to  the  practice  of  chemistry. 

After  having  bruised  the   leaves  of  nicotinna  latifoUala  a  Prore»i. 
jMfble  moTtar*  we  wrapped  them  In  a  linen  cloth,  and  sub- 
jected them  to  tlie  action  of  tlie  press.     To  separate  all  the 
soluble  matter  they   might  contain,  this  operation  wa&  re* 
.jteftted  three  timest  with  the  addition  of  n  little  water* 

Though  the  cloth  was  of  a  pretty  close  texiure,  the  juice 
tiaed  a  large  quantity  of  green  matter  in  suspension, 
which  was  separated  by  hi  (ration  through  blotting  paper. 
The  i^teeo  matter  that  remained  on  the  filter,  was  washed 
jiod^et  jipari,  and  will  be  noticed  hereafter* 

ETMjninaUon  of  the  filtered  Jttice^ 

,  J*  Xbiii  juice  strongly  reddened  litmus   paper,  a  proof  The  filtered 
that  it  contained  a  free  acid. 

li.  Oxalate  of  arDiiionia»  by  the  copious  precipitate  it 
formed,  deoionsirated  the  presence  of  lime,  and  coose- 
qyently  of  some  calcareous  salt.  , 

8«  Nitrate  of  gitver  threw  down  a  copioqs  precipitate, 
mhacli  waa  not  wholly  diftsoUed  by  nitric  acid;  whence  we 
mmf  infer,  thnt  it  was  partly  f^orined  by  a  muriate. 

A.  The  infusion  of  galU,  and  the  mineral  acid^,  indicated 
by  the  tolerably  bulky  brown  precipitates  th^y  occasioned, 
die  exiatenoe  of  tome  animal  matter^  particularly  of  al- 
Immen* 

5,  Heat  raised  to  80*  of  R.  [9ie'  F*]  confirmed  this  by 
#Ge«siafiiDgn  copious  coagulatieu. 

6.  Acetate 


J  uice  exa- 
mined* 
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6.  AceUie  of  lead  formed  a  vtry  copious  gprayith   prcci- 

pitiite,  which  cUsftolved  in  gieut  pnrt  in  di^ullfd  vinegar, 

rxattinailcn        '^^^  fffect  of  ttcetute  of  lead  on  this  juice  induciog  w 
for  ni^kdQ  acni.  ,  »  »   •  it 

to  sufpfct  the  presence  of  mulic   acid,  we   precipitttted   by 

means  of  nct'tate  of  lead  a  pretty  lur^e  C|uanlity  of  the 
liquor  ^oiii^vilated  by  heat ;  und  kfterwurd  pubsed  through 
fhls  precipitate  wa-^hed  and  diffused  in  water  a  t-trt'xim  of 
sulphuretted  hidrogen  gas,  till  there  wa&  a  flight  excest 
of  it. 

The  intention  of  this*  was  to   reduce  the  lead   to  a   sul- 
phuret,  and   lliti*  scparute  it  fioin   the  mutter  v%ith  which 
'  it  had  been  united.     To  faeilitate  the  precpitatioti  of  tile 

6uli*huretted  leud^  we  heated  the  liqur»r»  and  filtiT<^. 

The  liqnor  thus  filtered  was  cauliausty  evaporated  to  the 
cuuititttencc  of  u  tirup.     In  thin  state  it  had  u  very  nc\^  taii^te^ 
ttronjjiy   reddened    infusiou  of  litmus,  and  formed  with  al- 
cohol and  amtuoiiiii  copious  sediments,  which,  while  they 
Animal  mat*     Indicated   the  presence  of  aniujul    matter,   provedi  that  a 
*^*  portion  of  it  had  been  carried  down  with  the  lead  m  iU 

precipitation. 
The  acid  db*  Hoping  that  the  ocid  contained  in  this  thickened  liquor 
^J  in  alco-  i^u^i^  prove  soluble  in  spirit  of  wine,  end  that  we  might 
thus  sepurutc  it  from  the  matter  it  held  in  eotution,  we 
treated  it  hot  with  this  roenstruuui  at  4U' [ftp*  gr,  G"817j. 
In  fttct>  as  fioon  a$  the  mixture  of  theae  two  liquors  took 
pfuccy  a  copious  coagulation  wan  produced,  and  the  alcohol 
became  coloured,  tintt  yellowish,  then  brown  red,  and  was 
found  to  be  acid. 

The  matter  not  dissolved  by  the  spirit  of  wine  was  whitish, 
partly  di^&olved  in  water,  and  its  sulutiotj  vma  precipitated 
by  the  acetate  ofieud  like  the  acid  itself. 

Oxalate  of  ammonia  occai^ioiied  in  it  a  precipitate,  and 

thi^  substance,  placed  on  burning  charcoal,  left  a  ret»tduuai 

of  carbonate  of   lime.     Lastly,  we  found,  that   this  sub- 

Manoe  was  formed  in  great  part  of  maiate  of  lime,  which 

retained  bome  portions  of  vegeto-animal  matter. 

T!i*imfB«l  The  greater  part  of  lhit»  vctJ-eto-animal  mailer,  which  we 

matter  ttfonf>  had  endeavoured  to  separate  by  means  of  alcohol,  hariii|^ 

tic*a«d!        '  dissolfed  in   it  by  the  help  of  the  acid,    we   saturated   the 

latter  with   amoiouia,   «hich  threw    down  a   considerable 

flocculeut 


4 

1 
4 


AMILYSU  OP   TOBACCO. 

iocctdUnt  iirdiiueifU  the  properties  of  which  w^re  perfectljr 
imiliu^  to  tboM:  ot*  atiiraa}  uiattcrs*  Notwitha&ndJo^  this 
kiiir«t40ii»  DUtgalis  ftlUi  |>rcKluced  a  very  evident  precipi- 
ile  io  the  Ucjuor ;  whence  we  perceive  there  existi  a  *ery 
It  iLfiiaity  between  the  add  aod  tbis  animiilifed  prio- 
ipk. 

Thittcld.  periled  as  tntich  as  posaibte*  exhibited  all  tlie  Tl»e  tdd  wm 
knicters  of  malic  acid  ;  that  is,  it  imparted  considerable  '^ 

iH<et>cj    to  wttter   by   e%'aporotiori»  did    cot  cr^'stallize* 
kte  wU)>  acetate  of  lead   o    prectpitnte  soluble  m  disiill4*d 
rjiteg^r,  swelled  up  in  the  tire  giving  out  u  stiu'll  ttf  buriied 
ig^r^  aud   wiii  coaverted   into  oxalic  acid   by    the   nitric 

Thna  the  »cetftte  ^f  lead  had  thrown  down  at  nnre  malic  M&lai«  of 
ri<f,  «  g^^^^^  *^^  of  coloured  vegeto-ammal  niMtter,  and  a  f^^*^^^' 
itUe  iD«Iatc  of  lioie.     The  tai»t  appear^  to  have  beeo  car- 
ried down  in  combination  with  the  luulate  of  lead,  and   to 
ittve  been  rediiK»o1ted  by  the  malic  ttcid»  as  faitt  as  it  was 
^paratcd  by  the  sulphuretted  hidrogeti. 
la  sc;verul  experiment^  in  which  we  thus  precipitated  to- 
mcco  juice  by  ao  c)(ce«s  of  acetate  of  lead,  we  in  like  man- 
ner found  avftin  inalate  of  lime  in  the  malic  acid. 
A  tar^e  quantity  of  malate  of  lime  therefore  exists  in  to-  which  cxitt^ 
icco*  which  may  be  obtained  directly  by  evaporatinir  the  *"  **'*. 
ijce  of  the  plant  to  two  thirds. 

Am  ipon  Mi  we  had  completely  ascertained  the  nature  of  Th«  jiiic«d«-- 
ihe  acid»  we  returned  to  the  jnice  of  tobacco  into  which  we  JJJJJi^, 
lud  poured  an  excess  of  acetate  of  lead,  to  treat  it  also  with 
iu)|ihuretted  hidrogen.     We  had  obtained   a  ^ery  transpa- 
[lent  liquid^  of  u  lemon  colour,   which  retained  the  exact 
^•meJI  and  all  the  ucrimony  of  the  unaltered  juice.     Suspects 
ipgv  thiit  this  taste  depended  on  u  volatile  oil,  we  distilled 
j(tit  tiquor.  and  obtained  a  product,  that  had  a  slight  herba-* 
rooa  smell,  aud  but  little  titste. 

The  concentrated   portion,  that   remuined  in  the  retort,  Matter  left  in 
»  t  1  1    •  p        »•     I  %  .the  retort* 

Miiitied,  on  the  audUioii  oi   a  little  potash  or  umioonia,  » 

Itroug  buiell,  which  was  so  pungent,  thut,  if  snutTed  up  with 

little  force,  it  occasioned  sneering  and  tears,    W^e  repeated  DlstU1«d  with 

Ihe  experiment  by  adding  potash  to  a   more  considerable  ^^^^'l^**'^'^ 

'gocAtity  of  maitert  and  distilled^  after  harinj^  diluted  it  with 

«  tiU 
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« lUtU  water.  The  new  product,  which  we  obtained  tfl  tMf 
•perttii^iit  tiftd  the  flfndl  of  tobacco  smoke,  w;ii  e3ttrecDc4y 
m^tidf  and  produced  a  simiUr  f^ertsation  t6  ttiat  oce&in«iiMi 
by  a  priich  of  BQuif  ttikeii  with  bueh  force  ai  to  get  iot« 
tHroAt. 

As  this  prorhict  was  alkalinCt  we  ttiispected,  ihiit  i 
fKviticiple,  whatever  it  might  be,  wus  rendered  volatile  ouly 
bviQeatifi  of  ammonia,  arising  from  the  decompOiiiMO  of  mn 
ammon'tac:tl  salt  in  the  tobacco  ;  since,  when  the  liquor  coik 
taioed  an  excess  of  acicl,  we  did  not  obtain  the  i*ame  result, 
lio#eveF,  in  a  similnr  process,  conducted  it  is  true  with  dry 
tobecto,  t^e  obtained  &  product,  the  smell  and  ta»te<if  which 
were  at  least  equally  striking,  though  the  liquor  thut  yielded 
it  cortlained  a  free  acid.  For  the  rest,  we  were  never  able 
perfectly  to  isolate  thi»  acrid  pubslance,  and  even  the  greater 
part  femniiied  in  the  retort.  Hence  it  appear*,  that  the 
IHfl  lie  acid  diminishes  the  volatility  of  this  acrid  principle. 

In  order  to  obtain  this  principle  separately,  we  evapornted* 
by  a  very  gentle  heat,  the  liquor  it  contamed,  ond  treated 
it  with  alcohol  at  40*  [0*817],  which  in  fttct  separated  it  fiom 
the  other  matters.  On  afterward  evaporating  the  alcohol, 
we  remarked  at  the  sorfoce  of  the  liquid  some  traces  of  ii 
brown  oil  ;  and  the  portion  that  distilled  over  became  more 
^fid  more  acrid,  as  the  proce«s  approached  its  conclusion. 
This  nearly  solid  oil,  when  thrown  on  burning  coals,  emit- 
ted a  thick  smoke,  and  such  a  strong  smell  of  tobacco,  that 
it  was  insupportable. 

The  alcoholic  solution  yielded  on  cooling  some  nitrate  of 
pcytasb, 

The  acrid  principle  in  qneslion  Ims  little  smell  when  d?»* 
solved  in  water  ;,  which  ibowft,  that  it  is  not  tery  volatile. 
It«p[je»rsvery  diflficnlt  to  destroy  ;  for,  if  it  be  mixed  with 
a  pretty  lurg«qnai»tity  of  oximorlatic  acid,  it  stiil  retains  aU 
its  acrimony,  after  tl}e  aoid  has  evsporated  spontaneously. 

Tlie  peenliar  degree  of  volatility  and  acrid  taate  of  thia 
substance  seem  to  indicat**,  th«t  it  is  a  principle  belongit)^ 
exclusively  to  the  genu*>  tiicotiana  4  «nd  which  is  conae<» 
quCntly  new,  since  those  chemists,  who  have  antdy^ed  thit 
plant,  have  not  Hpolrcn  t>f  iti  at  lea^  at  far  as  we  know. 

Hence  we   may  conclude,  that  this  principle,  which  if 
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ftratid  felM  in  prrparcU  tobucco,  «»  we  ■hall  nhow  in  aaotbe? 
^pcr«  IS  not  ttJtercd  bv  the  diflV;rent  operut)on«  it  uuder{^oe»; 
Add  cocMffqiieotly  it  nut  (iroduced  by  auy  change  in  the  coti* 
«til«ll«oof  tbe  m«t«ruil8  of  the  (il&nt. 

Tbc  Ibtiowin^  «r«  the  aubstaoctti*  hc  have  thas  £ir  fouod  Su%^nces 

*      -  e  M   L.  found  in  the 

iti  iKe  juice  of  tobuccQ  :  j^i^^ 

1,  An  vnimBl  matter: 

9«  M^Wtte  of  lime  with  excess  of  actd  : 

9t  Nitrmte  of  potash: 

4j  Mumle  of  potash  t 

S>  A  peculiat  *cnd  principle. 

NofW  we  know  these  diflffrent  aubstancev  contained  in  the 
jotce  of  IoImoco  eoftgu luted  und  tillered,  we  fthull  pntntout 
tbe  rMohs  of  tbe  uuccesstVe  expLTimeiiti*  made  on  the  greea 
livculiit  on  the  coagulain  obtained  during  the  boiling  of  the 
IMCr,  ttod  on  the  woody  residue* 

The  ifr^en  tuatter    btatned  by  filtering  tobacco  juice,  be*  Fxammatioo 
iug  tr«ftted  with  mlcohol,  left  as   an    insoluble  residuum  a  f^^ula 
gmyish  substance,  tolerably  compact,  yielding  on  diitilli»- 
t  at  deal  of  carbonate  of  ammonia,  partly  crystalli- 

f t  _  ._  ^"irtly  disBolved  in  water,  a  thick  fetid  oil,  and  a 
coal  of  ilifiicuU  iocineration^  which  yielded  a  little  limet 
^oeeedin^  no  doubt  from  a  portion  of  decomposed  inalate. 
It  appears,  that  this  matter  is  a  portion  of  insoluble  vegeta- 
We  albtiaMm  An  to  the  colouring  portion  of  the  ftcula  dib* 
$olved  by  alcohol,  it  di0ered  in  no  rcipect  from  the  g^reen 
fee u  la  of  vegetablen. 

We  Have  taid,  that  a  pretty  considerable  coajritlnm  waa  «' H^®  matter 
formed  on  boiling  th  *  fi  n  rtd  nice.  This  coat^ulum  is  J^*|f^g\'  ^ 
an  albtitnrnous  vegeto*ammiil  substance;  for  it  eaiits  the 
Mme  smell  as  horn  when  burnings  fi^>d  yields  a  great  deal 
of  ammonia;  but  it  ts  remarkiible,  that  it  leavea  a  great 
deal  of  limeaOer  it  is  burned. 

To  find  whence  this  eartli  could  be  derived,  we  treated  % 

tion  of  this  animal  matter  with  muriatic  acid  very  much 

diluted.     The  iolution,  filtered  and  saturated  with  ammor 

yielded    l>y  cautious  evaporation  a  granular    powder, 

ihich  W3(  aUo  mtilate  of  lime.     Wliai  had  not  dissolved  iti 

%r  moriatie  arid  wws  pure  ve^^to-animal  matter. 

Botoetbiinr  remaioft  to  be  said  restpcciiui/  the  woody  resi-  ■«<l»f  ihe 

^  ,  woody  residue, 

duuip* 


foe 
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.dittlin.     Af^^ril  hud  beett  well  wRsHed*  wc  t netted  tl  whit 
nkoliol,  to  iMke  up  uli  ihe  grevo  rtrbin  it  uouUint&l ;  Hnd 
nfiCTward   suUj«cMffi  it  lo  the  action  of  weiik   oilric  m 
•  hich  extracied  Trom   it  varioui  ctiicureona  «»ftt,     Al  fin»5" 
i>a  Hslurttiiig  tlu»  acitl  by  aiuiuouia,  wc  c*bluit)ed  a  flocco*^ 
kui  tnutler,  wlucli,  w|it;n  decom|jo&«d  by  sulphuric  a«4| 
^Wldtfd  aiidck)  t'tquor,  li^Ht  pvecipHttted  bmt:  Kv^ter  iu  U 
flocks,  whicli  oxaUc  nt'id  do^a  not.     Howevtr,  :«s  iwt? 
peeled  the  exi«teiice  of  oxuluie  uf  lime  in  th)«  »ood)f  rei 
daiitUp  «re  i-iiuttuUBty  f  vMparuted  »  portmn  of  tUc  saiuc 
(juor,  nnd  obtained  a  few  crytil^ls  of  oxalic  acid* 

Ifc^bntf  0f««         Pboiiphiite  of  lime  m»iy    bt?  pretty  uccurately   scpamti 
'lUf  j*  .OS-  j^^^  oxnlwte  of  the  wime  base,  »vhen  ibfV  »re  di»»olved  it 
uf        ii'kinu  MtfKi,  by  ndiliu^  ainuionui  to  the  Koiiitioa*  &•  that  t 

^"^  t^U^lii  txc4?s*  oi  tcid  frhttll  rccuuio.     The  oxiiUte  of  liineMill 

bt;  pri^i.-(|»itutcd  for  tile  mo»t  part  in  n  piiiverutent  forcu, 
«lil^the  phuBphate  of  lime  rum uioa  i»  sottttioo;  and  tbit 
tiiBv  be  prtopitatt'd  afterward  bj  a  larger  quantity  of  aia« 

The  mother  water  of  these  crvituTs,  evirponitpd  todryneN 
au'd  rHfriiied,  yielded  us  pboaphoric  acid.  We  aUo  per* 
ceived  in  tlie  iiitrk*  ftolutton  traces  of  calcareous  valt,  wbick 
ue  i^paruterl  by  tn'Bporittioii  of  the  liquory  and  which  we 
fuutid  to  b*f  miilnt«  of  lime. 
J^JJ'l*"^!**-  rTbua  lh«  nitric  acid  took  up  inulate»  phosphate^  and  oi- 
*>alal<;  of  lifMi:«  fiuin  tW  woody  residuum. 

LJ*^lly  ibe  woody  routter,  after   having  bten  treated 
ilwint  dirfl'ereot  agtiits,  left*  when  burned »  some  atrhesy  com- 
|io«»ed  clnetty  of  »ilexp  with  a  btile  lime  and  iron. 

Another  process  for  ohtalnhg  ihe  add  principU  couiatned 
iohacco  Uate$^ 

ApcnherTT.wle  Inbtead  of  precipitating  by  mean?  of  acetate  of  lead  tb( 
«»«  ot»iahji«.p  J0'ce  «f  tobui'co  cfluKuliiled  by  beat,  8»  wc  have  related 
cijiic.  |{^jovn>,  tU«f  juice  may  be  c%'upoi»tcd  by  a  gentle  heat*  and^ 

when  rt^n^^d  to  i^boui  one  foirth»  fruffered  to  codL     U 
will  iljfn  depaaiie  a  pretty  large  quHtitity  of  malate 
ill  }j;iatkuiar  ctyittali,  which  will  become  opake  by  exposi 
to  the  uir.     ()u  boiling  down  the  aolution  :»till  fartberi 
aill )  ietd  frv^b  <piuutitie»  of  the  same  suit ;  and  luBtly,  wl 


•  LTIfl  OF  TOB«CC«. 


Her 

It  W*  '  «udt  a  cotibUteoce,  «9  will  not  allows  the  sn- 

Hur  poTTfrin  to  t3uite»  it  18  to  l>e  trt-ated  with  ulcohoU  to 
ili«9ofve  ihe  Tree  roahc  iind  ueetic  iicidn,  thencnd  matter, 
and  ihtf  «1  nmmonmG  ;  and  to  s«.'prtrttle  the  atticual  matter, 
whjdf  tfar  hfal  cuuld  uoC  cougulate  on  account  of  the  acld^, 
that  held  H  in  »ololron.  ' 

The  alcohol,  tin-.r  i  solutions  the  matter  junt  men- 

tii»ii«dt  ii  to  be  eva^  m  u  r<»tort.     It  will  carry  o^fr 

nothiog  with  it.  The  liquor  remtiininp^  in  the  r^rtoi  1  is  to 
be  CO  I  '    *  find  treated  a  second  time  with  high- 

\y  de[i  1,  to  jirecipitate  siocne  portion  of  utii- 

mal  fnatter,  that  was  dissolved  tii  the  former  opera tioo  hy 
ine;^n»  of  a  Itttfe  water. 

Thia  second  portion  of  alcohol  hein|^  evaporated  in  it« 
torn,  what  rem»iii»  is  to  be  dissolved  in  wuter;  thf  raulic 
and  acetic  acid*  are  td  be  saturated  accurately  with  polHsh  ; 
and  the  whole  H  tob^  difttlUed  to  dryness,  taking  care  that 
it  do^s  DOt  born.  The  water  obtained,  thongh  clear  aud 
coloarle»,  is  in^^iTpporlably  acrid  ;  aud  what  it  left  in  the  re- 
tdirt  atill  retains  the  tame  property  :  but  on  redtssolving  it 
Mf^ral  timet  in  water,  and  di^tillin^  it,  the  operator  will  at 
ler^h  deprive  it  almost  wholly  of  its  acrid  tfisitt'^  and  obtain 
tb*  priociple  that  prodoces  it  di§;iolved  in  distilled  water. 

We  have  not  j-et  ^titisfiictorily  ascc-rtHined  the  nature  of  Matter  tha 
the  mntfer  that  accompanies  it,  and  which  difwolves  wjih  it  "^^^^l**^^** 
ID  the  alcohol.  This  matt»*r  has  a  yellowish  red  colour ;  and 
twHli  up  and  is  conterled  into  u  coal  in  the  fire, 

lf«  after  this  matter  has  been  div<fiited  at  far  as  po^nible  of 
the  arritl  principle,  the  fe«iduuni  be  urged  with  a  stronger 
beat,  an  oil  will  be  obtained,  and  aiurittte  of  animoniH  will 
tobttaie.  It  likewise  elds  ammonia  from  the  decomposi- 
.lioo  of  the  muriste  by  the  potash  of  thcroalate  and  acetate, 
vhieh  the  heat  decomf»o&e8. 

Frotn  the  rxperinients  here  related  it  follows,  that  the 
juice  of  nicoti una  tati folia  eoniaitis 

if  A  Htjge  (^natUtty  of  aoimal  matter  of  ao  albuminous  Oontems  of 
aaliiie: 

3«  Malate  of  lime  with  excess  of  acrd  : 

3,   Acet»c  acid: 

i,  Nitrate  and  muriate  of  pota:>ti  >n  not:ib]c  quaritity  : 

6*  A 


tobacco  iuka. 
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This  pnndfte 


tobacco^ 


5,  A  rt^  inatter  ^ub)e  b<»th  in  alcohol  and  lo  vrafer, 
nhich  swells  up  considtmbly  in  the  ftre,  and  of  which   1 
jiot  well  know  tht:  Dttture: 

6t  Muriate  of  .ammonia: 

7,  Lastly,  »u  PiTi<l»  voUttle,  coloaH«s  |>nnriple,  soIq^ 
bleboth  in  water  and  in  alcohol, and  which  appesr^to  be  dH^ 
fetcnt  from  «ll  that  ur«  known  in  tht:  vegetable  kingdom, 
It  is  this  principle,  that  imparts  to  prepiired  tobacco  Uiepe* 
culWr  character,  that  renders  it  eii»ily  dtstitiguibhuble  Irosn 
every  otWr  vegetable  preparatiau  :  this  will  he  proved  i 
subsequent  paper,  which  we  shall  give  on  suufi*. 

It  i»  poftsible,  however,  that  thiD  principle  Riay  be  uothi^ 
aooil.  bot  a  very  thin  oil,  which,  on  this  very  accoiuit,  would  pof- 
ACfttt  o  certain  d*tgree  of  volatility,  and  the  property  of  di»- 
»olviiig  in  water  and  vegetable  acids,  a»  common  volatile 
orla  do  ;  for  on  treating  dry  prepired  leaf  tobacco  directly 
with  uKohol,  t^e  oblauied,  independantly  of  the  acrid  phcH 
;ciple,  a  broivu  oil,  that  hud  neaiiy  ^simitar  tuate. 

It  may  be  coMceived,  that  this  matter  exis^ted  origtnot^ 
in  the  plant  in  the  state  of  volatile  oil ;  and  that  it  has 
thickened,  n^d  in  sowe  nneaiittre  rcsinificd,  by  the  pro 
of  vegetaiion  and  desiccation* 

It  miglrt  be  «uppo^ed  too,  with  equal  probability, 
the  thick  oil,  of  which  we  have  just  spoken,  im  part  of  the 
green  resin,  that  owes  its  acrid  taste  to  a  portion  of  the  va- 
latile  principle,  which  hajj  combined  with  it.  At  least  there 
is  DO  doubt,  that  prepared  tobacco  oweh  the  greater  (Kirt  «f 
its  disliu^uiiihing  jiToperties  to  the  acrid  principle  and  the 
ty\\  that  exist  in  the  leaf  of  the  nicotiana,  for  these  two  sub- 
i^nces  ^rodoce  the  t»ame  sepbatiom  io  the  roouth  and  iu  the 
Uose  aa  tobacco  itself. 

la  iiiiDkiog  tobacco  these  tiensations  are  modified  by  tbe 
empyreumatic  oil,  pyroUgneous  acid,  and  amtnonia,  tJiit 
4ire  formed  during  oombu&tion ;  yet  we  still  di at rngaiab  vtrf 
$ent;ibly  thase  arising  from  the  substan4:ts  in  question* 

13y  pasaing  the  tobacco  ^moke  through  water,  as  is  done 
in  certain  countries,  the  femell  and  tastP  of  these  two  , 
liar  substuncea  are  rendered  more  id i Id  and  agreeable* 

111  a  snbsccjuent  paper  we  shall  give  an  analysis  of  (^ 
(Ir'itit  W»r  tobacro,    and    of  spui^    prepared   lo  diO'i 

couot 


rnaljjf  I 

tisn 


^Attutrict,  ta  ordUr  to  m$ke  knawn  ike  eSkcia  of  art  oo  this 


i6» 


ML 


Mmfrahgkat  0ii4  Ckenmeai  ExtimiuatiM  of  Mnptetite^  ike 
umiwa  Magnma  ^  Heriuri  hy  Meurs.  Habeele  tuid 


A  llfitf)ccim«n«  employed  in  this  description  and  aoalytif  M'u)era1opcal 
were  »«it  by  counsellor  A»dr^  of  Brunii  from  Hrubsdiitz,  ^^escrijitioa. 
in  the  lordstiip  of  Gromnu,  iu  MorAviu.     Those  anulysed  by 
Mr.  Mctcbel,  which  led  Wertter  to  make  a  fepiimte  species 
^  Uiit  aiiii«tml  in  his  tpfem)  were  from  the  same  pluce. 

Varioua  looiccttrale  oryctogoostic  d<»cripU«tis,  which  bare  Zriwan,  mia- 
Wen  gtireji  in  llie  diff«rtiit  elemcnUry  works  of  France  aud  ^'^*^^  wviUft 
OeniMiiy,  lead  ita  fo  wi«ih  for  a  freida  escajuiuatioo  of  this 
*ub«UfK«.  Thua  Rents  and  Suckow  hi^ve  aaidf  that  mn^ 
•c«Pite  ihifict  wtien  nibbed,  that  H  U  light,  aod  that  itt  tpe- 
«ifif  f«««ity,  lOOOfding  to  Gifrhard^  ia  0-31:  but  certainly 
Gnrfanrd  vai  mistaken,  or  !»poke  of  some  otlier  eubstaocc* 
Goytoo  teoy  when  lie  gives  its  epecitic  gravity  at  2-16^  h 
;  ia  the  Jate  experiments  of  Hatiy  on  the  same  suh- 
thom.  They  wlio  say,  thkt  this  substance  is  dlflicuU 
tobff«k»  and  that  itadheien  slightly  or  not  at  aU  to  the 
longoe,  hm%  Cilleo  into  a  ttill  greater  erro4jr. 

Bron^iarl,  m  hit  Elementary  Treatise  an  Minerals,  de-  llroiigni»»t 
prnbei  thrt  subftance  too  slightly,  or  repeat*  tlie  errours  of 
•lJt«rs;  «s  for  instance  when  heiayt,  that  it  is  greasy  to  the 
foodi*  In  fact  he  brings  under  the  Bpeci4^a  niagnesite  too 
ttnoj  niofraU*  which  di^cr  both  in  their  oryctognostic  and 
QbemiGftl  |>rifkeiple>.     Thus  he  unites  the  meerschaum,  of 


S  r«naaeeo«Btof  tbe  empfreunsttc  oil  of  tobacco,  and  its  poison, 
on  the  aaioia]  ecoooaiy»  hf  Mr.  BcodW,  fas  Jouimsl,  tot. 

Tfanslsled  fn»m  GctiJ^** 


f  Attn,  it  Clilai.  vol.  LXX1V,  p.  €$ 
"■^   * il^  N^  31  and  32,  by  Mr.  T^issstft. 


plastic 


▲VALTtlS  OF^lfiUmiTt. 


Ibttf. 


An«ljf«» 


Magnetite 


«Hifik«site,  mxh  the  »Hiciferott«  carbcinatef) 
Haay.  But  the  attrerschnutn  if«  nothio^  but  q  hydrute 
C*  which  may  be  madt*  smooth  by  fricUon  ;  and  thii 
mrt  ipres  9s  one  of  the  characters  of  mn|^«stte.  H« 
lii»tstBken  too  vrheti  he  makes  the  oia^ne&ile  of  Baudii^ero 
^•d  C«»te1lamonte,  neurToHti,  a  t^uhvariety  of  plas^tic  mug* 
BCiite;  for  this  substance  belong*  to  the  fti«gnct>it«  of 
Mitchet.  As  to  his  cnMjjj^neaHe  of  Vtillecan,  it  »s  m  iroe 
-  ine^T^chaMni,  <^hich  we  cannot  join  wuh  Mileher»  ma^e- 
the;  from  which  it  diffen  greasy  in  specific  gfruvtty,  being 
of  1*6,  and  uUo  io  tcncicity.  The  plastic  mugueiite  of  Sail* 
nello  of  the  same  author  is  obviously  a  variety  of  &teacitf, 
its  analysis  shows* 

Hmjj  appears   to   be  utterly    onacquuiuied   wiUj    nic< 
Kha«ixi»  for«  in  vol.  IV,  p»  443»  of  ht&uufk,  he  confouod& 
it  with  the  red  Turkinh  clay,  of  which  pipcaare  60tuetn 
made;  but  this  is  nothing  but  a  bolar  earth. 

It  is  pleasing  to  see  how  nearly  the  analysea  of  mugncsi&t 
made  by  Mitchei,  Larapadius,  KUproth,  and  Biichi 
Agree*  Thtsi^hows  how  greatly  VVondrai»chek  waidi: 
when  he  asciibes  to  it  20  per  cent  of  water.  Ws  pei 
too,  that  Giobert  was  inifttaken  in  his  tmalyda  if  tli€  •!< 
of  Baudi&sero,  or  that  it  iii  not  a  magne»ite.  We  muat 
cjucstion  the  accuracy  of  the  analysis  of  the  magtsr^itc  of 
Cit^tellamontCt  published  by  Guyton;  which  con&astttt  •€• 
cording  to  hira  of  46  carbonic' Hcid,  12  water,  S6  uiagoesiai 
and  I4  6itex,  yet  i« insoluble  in  uater. 

Ma§fnesite  is  fonnd  in  rounded  pieces,  sometjtnes  wsha 
as  a  man's  bead,  and  of  an  earthy  aspect* 

It  is  always  dense,  and  formed  of  earthy  f>arlicfes, 
and  of  a  meagre  feel ;  sometimes  with  hssuree  in  its  intei 
but  never  with  rounded  cavities;  sod  somctim-r^  but 
rarely,  a  siliceous  nucleus  resembling  cltalcedonj  ia 
ill  the  centre. 

The  specific  gravity  of  magnt- site,  when  it  has  bceo 
frred  to  imbibe  as  much  water  oa  it  will  take  up,  iy 
olherwitie  only  ^'460.     Hauy  has  found,  that  the  mi 
ttf  CaHtellamoitte,  whicli  containii  14  per   cent  of  silex, 
of  thr  speciiicgmvity  of  S*7^1i  when  thoroughly  souked 
Pitcr»  and  of  2-175  previously. 


IHALYSIS  OF  HAG1«C9tT£* 


S?7I 


Tbcliardneft  of  thi^  stooe  is  less  thnn  that  <rf  flu;ite  of  Haraoru. 
time*  which  scratches  it;  and  t^rraterthari  thatof  ctilcareoiis 
CSfbonatc*  vbich  it  Kcrult-h**:  but  it  cffloTi'«ce»  ul  Hientir. 
,  or  f>erht]pa  it  is  a  combiimtion  and  absorption  of  wmt«T 
tftlcea  pttice,  and  then   it  becomtfs  friabie  and  very  terv- 

,  to  a«  CO  colour  the  (in^erBt  and  readily  }  it  Id  an  cenhy 
er*     In  all  cases  it  iloes  not  becoiue  smoMh  when  rui^ 
bed,  or  chiiog«  its  colour. 

Its  cohcsioQ  \%  trifiin^  ;  and  it  is  the  more  easilj  friablv  in 
profioriiiffi  09  it  coiitHiii*  jess  of  alutnine  and  silex. 

Its  tracture  iscouchoidiil,  incliniug  to  evrti,   duM,  and  a  F'»<ii»»'«- 
tittle  f^ogh  Co  the  tocich,  but  nevt^r  smooth*     The  frug^ 
meots  l)atfe  00  detcrcDioate  form,  tlieir  angles  are  mon:  or 
les4  acote. 

It  b«t  DO  tr«iiipareocy»  but  the  thinnest  ed^es  arewme-  Opak^ 
diiie*  Irmoalocid* 

Its  coloor  is  ul«ays  of  a  yellowish  gray,  or  a  yellowish  Colr^tir. 
^irty  white«  and  black  spotb  or  tij^ures  are  steti  fifuceeding 
horn  the  aurface  to  tl;e  ioside*     SoipetiEnea  too  it  appears 
oiarblcd  with  yellovrish  ip^y  and  blueiiih  gray  spots,  porti* 

lurly  the  iiiliceous  varieties. 

Wbeti  magDesite  is  rubbed  on  woollen  cloth  it  8c<][iiifct  Electricity. 
t}ie  vitreous  electricity. 

(t  is  not  phosphorescent.  ^ 

It  is  strongly  adhesive  to  tlie  tongue;  and  when  put  into  A(!h^Wciw 

water  it  abaorbs  J)  or  10  per  rent,  aud  becomes  trani^pMrent  ^J**:  '<»•'r^«■• 
-  I  ,  1-       ,       -         wr  Action  o*«j 
iftttliredi^,  but  water  does  not  dissolve  it.     It  triturated  tcr. 

villi  «aler»  it  does  not  form  an  adhesire  paste,  but  a  roass 

««si|y  r^ucible  to  powder  by  diyini^  ;  und  it  emit»  a  sfoell  Smelt 

ofoMgQsU,  not  of  aiuinioe:  but  the  impure  pikce-»  have  a 

atroog  argillaceous  smell,  when  thui  treated. 

It  effervesces  with  concentrated  acids,  ond  is  dissolved  by  EfferveicnM^ 

di^ra,  in  14  or  36  hours  ;  ouly  when  it  coutnit^  «ileK,  thiit  is 

not  diwoWtd. 

it  isinfaiible  before  the  blowpipe,  or  with  the  stron^eht  infunbio, 

ft;  bat  it  loses  ita  carbonic  acid«  cotitracls  10  <t»  dimeii* 

aiul  grows  so  hard  as  to  scratch  glass. 

Aeeordiog  to  Mr.  Andre,  magnesite  i»  found  accotnpa>  Wbere  found. 

Willi  common  and  earthy  talc,  m  well  as  with  meer- 

flduiMiit,  and  even  ni<i<^tieisiBn  liinest^mr  [LUttf  katk]^  in  a 

la  gf  serpeittme  in  u  itate  of  decoinpinuiuu,  la 


^Y%  AVALTilS   OF  MlGXBHtt. 

In  the  superior  atraU  of  the  decomposed  MfpeBiioe  gntsx 
cholcedony  and  opal  e^re  Found. 

The  ma<4nesite  of  CastelUrDontc,  nearTuria,  ts  a)«o  $o^ 

iu  strata  of  serpentine  and  talc* 

Its  U5«f,  Xhis  stone  might  be  used  tor  mumifacturin^  aolphats 

'  magnesia.     According  to  Giobert  it  is  used  in  Piedmoat 

the  porcelain  maaufactoiy^     We  are  informed  alao,  that  l| 

meerftchaum  of  Vallecas  in  Spain  h  eniployisd  in  the  por4 

lain  man u factory  at  Mudrid. 

Stones  wUh         Care  mui»t  be  taken »  not  to  confound  raagnesite  vith 

fcle**^""**'  or  lithomarga;   and  though  Werner  says,  that  there  ai 

founded.  some  yarietiea  of  magnesite  which   are  toft   to  the  touch,  I 

believe  they  are  only  fragments  approaching  to  steatite,  and 

then  they  become  smooth  when  rubbed. 

Its  carbonic  We  must  likewiie  reject  the  opinion  of  Giobertt  who 

»orbed'*from     thinks,  that  the  mague&itt*  of  Baudisscro  contains  no  carbo-^ 

the  air*  oic  acid  while  it  remains  in  the  earth»  but  uttraeta  tt  aubse* 

quently  from  the  air;  for  hitherto  no  magnesia  combined 

with  water  alone  has  been  discovered.     If  mignesialM  foood 

pure,  it  is  always  intimately  mixed  with  a  large  fifeportioD 

of  silex,  as  is  the  case  in  steatite*  or  speckstein.     The  ai 

Ijbis  pubhshed  by  Giobert  too  must  be  considered  as  faull 

According  to  him  magnesite  is  composed  of 

Giobwt*$  SOS-  Mttgnesia 68 

»>*l*-  Silex !5*^ 

Carbonic  acid   ••.••••.*.♦•...  12 

Water 3 

aud  casnully  it  contains  sulphate  of  lime*  •        1'6 

106 '2 

Anaty^U*  Chemical  anafyiis. 

l«i»4riety  A*     This  first  variety  has  the  greatest  epecidc  greTttfr« 

4e«cribed.        npj  ^1,^  ili^htest  degree  of  cohesion  ;  emits  no  argillaceoua* 

but  a  filiglit  earthy  smell ;  is  strongly  adhtslve  to  the  tongue ; 

i)a»  ayeliowifrh  white  colour,  and  little  ligurefS  are  olccT*> 

able  in  it*     E^^teftiaUy  it  is  friable,  and  sometiinea  eoile 

the  hands  on  touching  it* 
A^tioaof  atldi      a.     When  small  bits  of  this  stoiie  are  thronswii  into  sulpbo- 
**"**  ii^p  ivtric,  or  rnqriatic  acid,  they  dissolve  but  alowJy  at  tlic 

coi 
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hea. 


ipertittirp,  end  noiiie  flocculmt  matter  of  u  Ij^ht 

Mi»li  c<oU>cir  rnnniti^.     By  the  aisistfince  of  heat  th^  sola- 

»ti  iv^xv^^  *  lutte  mor«  »p€«»<iil)%  tttid  is  complete.     If 

bits  of  slotie  were  of  a  tolerable  «ixe  whfn   thrtmn  into 

«rid»  the  etierveicence  took  place'  only  at  therr  ed^ev* 

in  m  crvck  where  two  edges  joined.     The  mot t  remdrkttUe 

rumirtftnce  was,  that  tbe  magoesite  fell  to  powdtr,  befbf* 

diMoUed,  which  facilitated  ittsolatioD. 

Iti  order  to  asceriaia  the  quatiiity  of  carbonic  acid  ^^^^*^  ^**^ 
,  .       ,  ,  \.  .      ,      ,       muriatic  acid| 

rned  in  ihts  fttone,  we  took  100  grs  or  magnestte  in  bne  %rUh 

powder»  end  threw  f hem  into  thrice  their  wei($ht  of  fumiD^ 
uriatic  uctd  dilated  with  uti  equal  qiiautity  of  water.    The 
ixture  was  made  iu  u  very  tall  i'e^se)*  previously  weighed  ; 
hich  could  be  heated  by  placing^  it  on  a  plate  of  iroo  not 
fficiently  hot  to   rai^e  any  vapours*     Wheu  the  efit^rvt-v- 
bad  ceased,  the  ions  was  found  to  be  53  gn*     A  fenr 
gkl  flocks,  fioatiug  in  the  lit^uor,  disappeared  on  rsising; 
tempertfturew     To  avoid  all  errour,  thtt  experiment  whs  ■"^  without 
ated  wiihuut  heat,  in  a  very  tail  vessel  Atopped  with  a 
orated   cork.      In  eight  hours    the  eifervescence  had 
and  the  solution  was  complete,  except  a  few  white 
i«hich  disappeared  during  the  night.     The  Ios«  wna 
ly5«^ 

t.     On  exposing  100  ^rs  of  magnesite  to  a  red  beat  for  itn  txj»o^*d  to  ^ 
hoor  io  »n  open  crucible,  they  ul»o  Iwt  52  gfft.     The  resi-  '^  ****^* 
doQni^  which  wss  of  a  reddish  white,  was  dissolved  in  tul- 
phiaric  acid  diluted  with  water,  without  tbe  least  Serves* 
oeoce:  a  slight  flocculent  precipitate  of  oxide  ot  maoganete 
ri-Msimny.    This  »ioue  therefore  contains  do  wat#r;  and 
hence  no  doubt  arises  the  tolerable  degree  of  hardness  it 
possesses,  ai  well  ssthe  slowness  with  which  it  dissolves  in  acids. 
iL    The  solution  ^f  experiment  e  was  evaporated  to  dry-  Suff»hiirlc 
and  water  poured  on  the  residuum  to  the  depth  of  two  J^'^"J^,^ 
L    The  whole  of  the  salt  was  redissoived^  ex^pt  a  Tew 
^ht  flocks  of  oxide  of  iiianganefe»  iDixed  with  a  tittle  sui- 
te of  time*     One^'apontting,  and  cr^-stalli^tng  at  several 
iocfs,  a  little  more  sulphate  of  lime  was  deposited  :  but 
llie  whole,    tit<1(iding    the  oxide  of  man^aoeser  did    Dot 
•aioant  to  a  qamrt«r  of  a  grain.     No  si  lex  was  foiaod  in  ihit 
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Muritiic  solu'  -  t.  To  tb«  McoDd  solutioTk  af  experiment  ^  9  little  nx 
lion  pnseipiu-  timriatic«t.'ivi  wait  ttii<l«»J,  ftwd  it  wus  then  tufifirsfit united  wri 
rooDia.  ftmnioma*    This- threw  down  «  reddish  precipitnte,  whi< 

when  wcH  dried,  weigh«?d  a  grain ;  but  bj  exposure  to  « 
beut  it  was  reduced  to  half  a  ^nin.     By  a  separate  exp< 
ment  this  warftmnd  to  be  atamiue,  containing  oxide  of  ir< 
^        stid  maogan^e.     These  oxides  we  eeparated  by  dltso\vii 
in  uitnc  acid  the  reddUh  re&iduum  lef^  by  tlie  stone  afl 
beiaj;  heated  redhot*     The   weight  amounted  to  a  quart 
of  a  grain*     On  afterword  Bupersatu rating  the  nitric  soli 
tjon  with  ammonia,  a  few  flocks  of  aluiniue  were  obtaiui 
which  were  colourless. 
I u component      From  the  pi^ceding  analysis  it  appears,  that  this  utone 
an  anhydrous  carbonate  of  magnesia,    containing  a   fe 
atoms  of  time,  aluminr,  oxide  of  iron,  and  oxide  of  man< 
uese,  which  appear  to  give  it  its  colour*     The  proportions 
this  stone,  and  the  pretty- considerable  hardiiess^it  povsf 
are  surprising.     It  contains  in  100  parts 

Magnesia •      48 

Carbonic  acid  •  •  •  • •     5i 


partis 


100. 

A^iicliileiitl  tiJ^.^°^  ^  propertiei  of  this  stone  it«ppear$»  that  nat^i 
bon&t^nfamgnM|eu|^ peculiar  means  of  producing  aohydrous  carbonat 
cQnUins  <|jflOftgP^sia :  fur,  from  tlie  experiments  1  have  mad^ 

water,  though  ^uiili^dJQ  Trojnmsdorff*8  Joornal,  the  principles  of 
differ,  boRflle  of  magnesia  may  vary,  according   to  the  mode 

wluth  i^  is^preijaired,  but  in  all  cases  it  contains  a  lar^ 
<jii^ptit).  of  water...  Jf  a  solution  of  sulphate  of  magtietju 
ori.  Iiiitutj-il  cold  by  ^ul^f arlinuate  of  soda,   we  always    vt\ 

^tC   fill  111'.: 


J1 


Car booic  iiciA ' >«  «4  •  •  4f ;%  •^'•V*  •  ■*  «"•  -  as 
Water    *»»•••  r»^»*»««i«nii'«»*» » *••     33      f 


lou. 


f  Iti  this  process  a  large  qtianbty  :i>f  subcarbonute  of  9oda 
jMnsX  Uejaaploy^dy  because  part  of  it  p«se«vju»  the  state < 

carbuoate  \  but  then  the  carbouate  of  magnf  siu  obi;iined* 


A9A&rit4  or  MA«KSSItl« 

le  Kfiitot  posfible^  and  vcrv  bulky  •  unless  lTii>  b«  |>re« 

r  does  uot  attc;r  ita  compoaeut  parts.. 
Uf  iastttid  oi  operatinfif  with  the  solution&  cold,  they  b« 
at  a  botlidg  heat.  100  partu  of  the  oirbonate  of  ma^ 
produced  Mrill  contain 

Magnesia    43 

^^H  Carbooic  acid    *•..•••• 35 

^B  Water  23 

I 
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prec 


recipittied 


too. 


Tlie  carbonate  of  oisgnesia  prepared  by  passing  a  stream 
carbonic  acid  gas  through  «^ater,  holding  carhonate  of 
agiiesifi    in    Buspenamn,  or   by   filterintr   and   leaving   to 
ntaneous  evaporati an  the  liquor  obtained  af^er   precipi- 
taling  one  part  of  Milfihate  of  magnesia  by  four  parti  of 
subcarbonute  of  8oda^  contaim  in  100  pacts 

lUa^netia  •-*••••«»«.•••••  •«««*.^  SO 

Ctfrbouic  acid    <  • «««  •»,%•«««••>«•»  SJI 
Water     ......,..,*....•  4# 


•itu  rated  bj 
expcNttre  to 

carbooic  add. 


100. 

Here   it   o]>pc«r?,   that  the    first  and  third  processea  ap- 
near  each  other  in  the  proportions  of  magnesia  and 
carbonic  acid  ;  and,  if  we  leave  the  water  out  of  the  qiiea*  , 

n     -V-y  difter  but  little  from  the  natural  stone,  though 

iDft  a  (till  larger  proportion  of  carbonic  auid. 
li.      Vbe  second  variety  of  magnesite  greatly  resembles  *^  »»"«r* 
he  iirst  in  the  colour  and  oiarbring  i  but  it  is  hurderj  and 
it  a^  beavy«    It  js  also  less  adhesire  to  th«  ^ngue.  and 
iits  a  perceptible  ftmelt  of  iiluminei 
a.  too  gruin»  of  this  stone  in  whole  pieces,  treated  as  in  Treated  wii 


;penmeiat  A  b,  \ef%  51  grs*    At  fira  a  brit^k  efiertisacence 


lauratic  acid* 


^k  place*  after  which  the  stone  fell  to  powdfr.    In  t«eUe 
»ors  the  whole  was  d»ssolved|  except  m  few  light  Hocks, 

which  disappeared  by  agitation*      |         1 

&*  By  an  hour's  calcioatiou   thia  stope  tont  ^^  gni.     The  Exposed  M, 

plec^  had  still  a  b\\.^\it  cohesion,  but  might  easily  be  rub-  *^***' 

bed  to  powder.    Their  colour  wai  a  reddish  white* 

T  «  c.  After 
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Treated  with.      e#  After  haviog  poured  on  the  residuum  of  enpenrnent 
*"'P^^"*       '  &  an  ounce  of  water,  folphuric  icid  was  dropped   in,  till 
the  rej»iduuui  censed  to  dissolve,  even  with  the  as^istaDce  of'] 
heat.     A  light  brown  reiiiduum  remained,  weighing  a  quar-^ 
ter  of  a  f^raio,  which  was  oxide  of  manganese  mixed  with 
oxtde  of  iron.     The  solution  being  evoporated  to  drrue»i» 
the  salt  iva£  redissotved  in  water^   and  to  the  latit  yieldedJ 
crystals  of  sulphate  of  magnesia  ;  only  half  a  gmio  of  buUj 
phate  of  lime  was  separated,  amounting  to  a  third  of  a  gmia 
of  carbonate  of  lime. 
Mor'nic  ft©lu*      ^f,  'fhe  solution  of  experiments  having  been  treated  a*j 
lited^bTira*     '"  experiment  A  e,  yielded  a  precipitate,  that  weighed  onej 
moniA.  grain  after  ralctnatioo,  and  consiited  of  aluroine,  coutainin^ 

traces  of  the  oxides  of  iron  and  manganese. 

This  second  variety  then  contains 

Ju  component  BIagn«sia  •  •  * ,♦.♦..**   46'59 

F«^»'  Carbonic  acid    •••«••••«••••..•  51 

AluToine    ••••«••«*•••••♦*•«••      1 
Oxidei  of  iron  and  manganese    « •     0*25 

Lime     ••••.••.#••••••••     Q^i# 

Water 1 

''  100. 

it  comes  very  near  the  first,  and  Offers  only  in  sonic 
cidentat  matters. 

M  Tarlefjr.  C.    The  variety  of  magnesite,  of  which  I  atD  now  pro*] 

ceeding  to  give  the  analysis,  it  perfectly  white*  more  dens< 
tijan  either  of  the  former,  strongly  adheaive  to  the  tongue^ j 
and   has  a  titrong  earthy  tmell.     It  has  neither  cavities  no( 
tnurbhngs  interiorly*  but  a  few  specks  of  sites.     Care  wa« 
taken  to  aaalyse  only  such  pieces  as  coouined  none  of 
^  ■"  these  specks  of  chalcedony.  I 

Treated  with        ^*   1^0  grains  of  this  rongnesite,  thrown  In  pieces  into^i 
mariatic  acii.    muriatic  acid,  lost  47  gra,  without  any  beat  being  applied«^| 
A  gelatinous  residoum  remained,  which  would  not  dissolve,^^ 
though  an  excess  of  acid  waf  added. 
ExpoiH  to  s        5.   lOt)  grs  rtf  pieces  of  this  stone,  exposed  to  a  rad  heat 
r.-dh«4u  f^^  jj^^  hoMt,  left  4g  gri.  The  residuum  was  a  little  reddish, 

and 
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and  disioKed  graduaUy  without  e^fenresceoce  in  dilated  tuU 
pkaric  scid. 

c-  The  solution  of  experiment  «  was  carefblly  evaporated^  Reftiluum  oT 
«sid  lialf  an  ounce  of  concentrated   muriatic  acid  added  ^^^  f^'^aatk 
with  an  equal  qonntify  of  water.     This  was  boiled  and  fil-      ""^"' 
cered,     TKere  r«iinatfied  4*5  gr«  of  an  earth,  which  readily 
diftsoUed  in  a  cattstic  alkaline  lixtviuoi*    Tliisi  with  ita  io*^ 
•olubility  in  acidt*  showed  it  to  be  tilex, 

d*  The  solution  separated  from  the  lilex  in  the  preceding  The  «ituiJo«i 
experiment  waa  aupersat united  with  ammonia,  which  ren- ''*^'P"*****I»F 
dcred  it  ilightly   turbid.     After  the  precipitate  had  iub-"""*'*"* 
sided,   the  fluid  wa»  poured   off.     The   predpitatet  well 
wiished  and  dried*  weighed  half  a  grain*  and  contiited  of 
a]umtne»  mixed  with  oxicJea  of  iron  and  mangune^cr. 

e.  The  liquor  of  experiment  d  waa  decomposed  at  a  boil-  ,^  jecom- 
ing  heat  by  carbonate  of  soda.     The  precipitate  obtained^  9°*^  ^j  car.f 
aftt-r  it  had  been  washed  and  heated  redhot,  weighed  45'5  *»on*teof»gdi« 
gT«,     It  was  of  a  brownish  colour.     On  redisaolviog  it  in 
sulphuric  acid,  a  brown  residuum  remaiued,  weighing  half 
a  grain,  and  composed  of  the  oxides  of  iron  and  mangn* 
nese*    The  sulphuric  solution  yielded  sulphate  of  magnesia^ 
from  which  a  quarter  of  a  grain  of  sulphate  of  time  was 
separated* 

Of  this  variety  of  magnesite  therefore  100  parts  contain 

?f»f*»'*:: «•«         o«p««n; 

Carbonic  acid    ***«*i*««***.«f*  47  ^^u, 

Silex  ••••* • •••••     4*50 

Water • 2 

Alumine    •••*•«**••••••••••••     0*50 

Oxides  of  iron  and  maBgaoese  •  •     0*60 
Lime » • » •  *  •     0H)a 

100. 
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N.  B.     The  obscrrations  in  rar]i  line  of  tlie  Table  apply  to  a  period  of  twent^r-^H 

fourboui>,  beginning  ^t  c)  A.  M    imi  llie  day  indicted  iu  the  fii-st  coluum.     A  Amah  ^H 

denotes,  tttut  the  rt^iiuk  it  iaciuUed  iu  tbe  next  fvUuwing  obtexvatiuo.                         ^V 

NOTES,  ^ 

;ni^TM9f9«af04fi  J«l7»|lAlu        -  r.^ 


noTes. 

SttmtdMmtL     A.  Rainy  exiling      lO    ii  in.  cUhx  :  a  fiac  LIunV  in 

Uiecreaiitf  Iwiligbt.     il.  Hoarfi  uy 

MDOiA^:   ^^*J  ■lormy  day,      16.  U  um  iruiMi:(uuM  an  nigm,  vmij  mm. 

17.  StonO)riitfbt.  'JO.  Avery  fiaeday:  lanar  halo  nt  night.  21.CJoady: 

»  hrsvy  »Jfto«er  of  IiaU  abciiit  b&lf  past  9,  p.  ai. :    iiiglu  stuiuiy*     «9< 

Atestg  a.  ou  cttme  o«  a  gn-at  storm  of  wind  nod  ram,  thiard  wIlH 

tel^  vkkiiroatiitted  alMiftt  anbovr:  oiiila<cf!««&ii^,  thx  clonda  ditfi; 

•«4  ti»«  wind  cbftogcd  to  W.    AJ»out  ncMoi  U  bccnroc  ftgvid 

ftMnay»  eominvtiiS  m>  *t  bt^rvala  UU  half  |>ftii  four,  whm  it  begaa  to 

liaU  wiUi  fr««t  vittlcBC«  ;   llib  waa  fvUofrod  by  rnia,  and  dunuif  th% 

a|«9m  Ibcnr  amre  frcqmeut  filnthcs  of  UgUliiioj;  and  ai>iiiG  diitaat  lUttq- 

dcfk    83.  ClQody:  a  latKC  Ituiar  litdo:  wmd  h'l^h  ia  iUe  «ii|(bft  vriUt. 

raiiL.     ^4.  Tcry  itonay  uioi'mn;:  beary  raio  abaut  a  «.  sn.  wilb  tb« 

wind  Tcry  ftTvti[(  Tn^ia  N.  W.     Ia  an  hour  afler^  tnow  mid  slcct,  wltb, 

a  frcrzins  atr :    cl€v  rvening  :    the  moon  brigbt,     ss.  Very  ftonuf . 

97-  2B.  H oaf  frost,     99.  MUly  morouig^. 

»t 

7%ir{f  Jlf»4f4.      s*  ?»!«»  witb  occasiooal  clutids.     3.  Hoar  froU;^ 
ni|bt  raUj.     «.  Wei  avflunj.    s.  W<:t  nif  ht 


RESULTS. 

Winds  variable- 


Barometer :  kifliest  o1»«rrat>oii  so- 06  incbcf  j  lowest  9g*9o  iiich«i  i 
Mem  0/  the  period  49->3il'inclic». 


I 


Ttunttomctwi  Wghe«i  ob«enmtion  54*;  lotrpit  SS'j 
Mean  of  the  period  4t'73<>. 

Kra{kor»t(ou  g'$i  mcbcs.      Ralu*  &c.  3*71  incbei. 
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%tf»Lo«r 


iw^  vieivtrY  Of  W33UV, 


"I  he  conqtiy 


I^Vij^ 


IX- 


Notice  r§$pccting  the  Otofo^ic^l  Structure  of  ike  Virmty 
i}U^Hn  :  ufUh  4in  4^cowU  of  some  tare  Miner  at t  fmnd  in 
irelanft.     By  Wt  llum  Fitton,  Af.  P.     Communicated 
hj  L.  HoRNEa,  Es^i*  Sec*  to  the  Geological  Society** 

jL  liE  following  obici  vationt  are  to  beaftcribed  principtUy 
to  the  lute  Hlw,  Wolttr  Stephens.  I  present  them  to  the 
Geologiciil  Society  io  thirtr  present  imperiecL  lonn«  with 
the  hope  that  they  may  attract  the  attfntion  of  mineralo^ 
gtatsto  tbv  country  in  the  vicinity  of  Dublin  ;  for  they  are 
PofBclentto  show,  that  very  interesting  informutlon  luay  be 
expected  from  a  correct  examindttou  of  that  diutrict;  which 
from  its  sitiiatioD  is  easy  of  accesfi,  and  pres^enlb  roawy  ad- 
vantages to  the  observer.  I  ahall  subjoin  to  a  hri«ff  state- 
ment re5}>ecting  the  geolo^fral  atrnrlure  ofthut  country,  an 
account  of  some  minerals  of  not  very  comtoon  occurrenci^ 
recently  found  in  Ireland, 

The  city  of  Dublin  is  placed  in  a  6at  liipeitone  ^ouDtryi 
at  the  distauce  of  about  five  miles  to  the  northward  of  « 
range  of  mount;itn!i,  whiefj  form  the  verge  of  a  inountun- 
oui  di^ftrictj  extend inj;  .thence  for  more  than  thirty  qtUei 
to  the  southward.  Throu|»h  ihla  tract  there  patnes,  in  |i 
south-wetEtern  dirctticm  IVotn  tTie  shore  on  the  south  side  of 
Dublin  bay»  a  broad  body  of  gmnite»  bounded  on  its  eaatern 
arnl  neiftern  i^ides  by  ipctitnbeut  rock«  of  g^r^t  varitty;  the 
structure  and  relations  of  which,  as  well  as  of  the  granitt 
mass,  are  in  many  places  very  diuincUy  exhibitcdt 

Within  this  mountaiDouadi&Vrictt  diaiioguikhfd  by  the  in- 
teresting and  bea0tilu1  scenery  which  it  preaenta,  are  foaod  the 
copper  mines  of  Crooebane  and  Bally  murtaghf;  and  tlMlead 
mioet*  of  Glentnnlur ;  the  veinf  of  lead  ore  at  Dalkey>  eii4 
that  u ear  the  Bc^lp  atso  belong  to  it  The  stream  works 
commonlj  called  the  Gold  mines  at  the  mouataio  CrogbaD 


f  t^aesaef  ipn«  of  the  Geolog'.eal  Society,  vol.  I,  p.  269. 

4  An  aeconnt  of  th*  metaltilf  rou9  waten  <«f  iHese  mina-was  publiclied 
tn  the  PhikMOi^hical  TruMCtipiu  aa  far  back  as  Use  year  17a3«  vols* 
XLUn,  aa4JCLVUL 

Xiashelai 
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on  the  »oijtliem  mnge  of  this  district  aod  of 
««HlCyof  Wickloit ;  mkI  gold  h«i  been  found  with  hi  it, 
■•ochir  Mocmtaiadoo  oamed  CroghAn,  about  «even  miles 
the  ftoftlKmrd  of  tbot  p Ve^ 

Tbe  oeevtrcticc  of  tinstone  «t  the  *'  Gold*iiiine*%  where  Tinctonn. 
k^  beeo  obOKQtd  \n  frqi^mentrf,  is  a  fact  which  deservet 
liool  for  mm  the  great  extent  of  primitive  country  in 
Widslow  nouotaitiv,  the  probability  of  finding  reins  of 

%rc  cootiderable.     Roreefain  earth  in  purity  Por«Uin 

|iial  to  tite  •«  Chioa  clay''  ol'CorowaU  haa  been  found  in  **'^**' 

le  lands  of  Kilrao<;iugh»  on  tbe  south-western  aide  of  this 

Iff  I  and  graiiile  in  a  state  of  decomposition  is  found  so 

:teiist¥cif  In  other  parts  of  il»  thtt  this  valuable  production 

mf  very  probably  be  obtained  ihete  in  considarsble  quao- 

ity. 

Tbe  coofitry  around  iho  nllage  of  Bray,  at  the  distance  Bed^  of  schist 

ten  milca  from  Dobli(i»  presents  within  a  small  space  an  "^°"  f  wiite. 

ictive  series  of  rocks ;  and  the  appearances  obserr&ble 

KiUiiiey,  iirfC  ooliced  1  believe  by  Dr.  Blake  of  Duhlin^ 

Lrtictilarly  deserve  attention*     Schistose  beds   are  to  be 

at  that  place  to  a  coDsiderable  extent  reposing  upon  ' 

toite;  and  the  tine  of  junction,  which  begins  here  at  the 
tide,  may  be  traced  by  the  eye  for  lorae  roiles  across  the 
cotffitry.  The  regularity  of  this  junction  is  reiSBrkable  on 
ibe  lop  of  RodMStown  hill,  adjoining  that  of  Kililncy ; 
wImw  Udgft  ef  fivoite,  sf^inst  the  foot  of  which  the  incum- 
Vesiroelii  itkcline,  present  in  several  places  a  rectilinear 
coovae  for  tnaoy  fatboros  together.  On  the  shore  at  the  base 
of  ILiUioey  hsll>  the  graoiteis  traversed  by  numerous  veins, 
ofirhkil  themselves  consist  of  gnanite ;  and  in  some 
gratiite  veins,  differing  from  rach  other  uud 
tlic  Mtmm  is  Aoeiiess  of  f  rain  upd  in  proportion  of  their 
I  seep  to  intersect ;  one  vein  often  deranging 
tb«  tVAtmify  of  the  olher'i  ciirection.  The  substance  of 
these  vcbs  If  perfectly  conttouoys  with  that  of  the  mass 
tlirmtfli  which  they  runi  and  the  surface  of  the  fracture  pas* 
oca  tlMOQ^  both  wTthoot  ioterrupiic^ 

•  GeH  t«  Old  |A  bavs  been  fouo^  also  in  the  King's  RirsTt  ossr  tbs 
ie  of  HolywcKidi  in  the  county  of  Wicklew. 
Bafort  h§  Mtmt,  MitU  Hid  Wasvsi,    Tnm .  D  ublla  Society. 

"-  Tho 


fraoiife  with 
•ucks. 


R^K-ks  of  the 
top  £uDil)'. 


V*rirriei  of 


l1>€  cotiic&l  niR»»^s  of  the  Stio^ofwVoef  iii6tiniiifR9»  with  tb« 
stitiimrtsof  Bt-nyhead,  anci  Shtiifkhillr  rbieijihling   lbc«i4A 
stroctufe,  ure  com pMed  <»f^ii Arts  r  and  :it>DA3Fnl>e*veit»Brk« 
ed.  tb  It  the  conicai  f^rin  apfieaffe  t^   be'^f^wriTTWeMU^y 
churaeteristtc  of  mdnntuins  ctvn^posed  o^thllPflllMaHMe?  IH^H 
Mr.  Jame?*on  inftrntis  tntt''ihkt  he  hug  «f^n1h''L«ii^a<lr^ 
tach^d  conlcnl  summits  cotD|MW5#d  of  it ;  and  tHiil  tbc  *ri 
Icnown  Paps  dfiuva,  and  the  cotiical  sitmmifAift  ihe  moui 
tains  i^fparatin^  Caithness  frotn  Butherlnirdi  4ir#  <»f  the  «ti 
roatetirt!;  &s  a^*<i  U^aec^rtiltfig^to  Dr,  Bergi*r,  thk  moutitaj 
Dnrrifiilly  near  the  towti  fef  Portioy^. 

The  actuti!  "     nhitewith   incumbent  roekft 

been    oViservr  !  owing  ptece^^  ui  the  counties 

DubUu  atid  Wtt-l{]Aw,     On  thei»ei*twn  side  of  the  granil 
in  a  slreMui let  joining  the  Dodder,  west  of  the  glen  ^1 
BdHnu^corne)  ;  at  Golden  bilU  near  the  granite  quarries { 
and  fit  Kiiranelagh:  on  the  eastern  side,  nt  Kilfincy ;  at  t1 
foutherii    extremity  of  the  Scatp ;    at  Tonelagee;    m 
Aghavanagli  to  the  eastif ard ;  and  at  the  «of^th*we)iterii  uds 
of  Cfoghon  Kinnhela.    On  the  shore  of  Doblio  txaVr  between 
Booterstown  and  Blackrock^  a   mass  of  compact  iimestontt 
ii  tist^Ie  wilhm  a  few  futtioms  of  th^grauite»'biit  iiitkviii<* 
teWat  tlif^  jnt^k  w  eoncoaled. 

Near  Ballinjiscoriiey>  mt  the  i^est^m  verge  of  the  {granil 
mojintairts  nearest  to  Dubim,  roeWs  «f  the  trap  family  oe^ 
cui*;  and   thence  lo  the  soulh-w€0t«viird/  nlonf*  the   bor- 
ders of  the  cbnnties'of 'Wl<:1ll<yur  4M  Kildiire,  mrioiis  inter- 
mediate rrnkp  between  the  grnnitic  tract  abote  mention< 
iind  the  Hrnestone  of  Ihe  flat  country  to  the  wetlirard  will 
foiSind,     At  A}4v1ow  rock)  en  the  southeastern  extremity  «| 
the  county  of  Wit'kh)w,  columnar  rockii  of  the  trap  family 
have  bfijn  observed   by  Dr.  Wollaston  and   the  Kev.  Dr, 
Bnnkfry. 

The  f|uarTi<.'S  in  the  njor*' immediate  neij^hbourhood  of 
city  uifonl  many  varieties  of  cakareous  productions^ 


ID'* 

4 


VLstthicknctt      *  Humboldc  state;,  tha^t  In  Sotsrh  Aoietici,  qaaity  eoQitiluMi, 
•f  <|uaiU,  cUisiTaly,  a  mafct  of  more  ihan  nine  thousand  five  huntlred  fleet  in  UiU 

ni»t  vhid\  he  cf>n^i<!crs  as  of  a  «*  formAtlon*  peculiar  t6  fbeAnd(« 
He  hai  itot  mrntioi^crl  the   form   of    the  itimmitl.     Tableaa  flift. 

calp 


ocotocT  or  Tne  rtctMiTT  op  ovattii. 


SS 


il^i  ^f  Mr.  KrMi-aTi 


of  which  an  «*x- 
iblished  hy  Mr. 


Pfll^m  de«cn]»t»on  and   '      ^  ^jiib 

Kn»s\  is  the  pTPvaiting  rock*  Brown-«par  (Jitmeson)  ia 
found  )ti  wnn  hi  the  quarries  near  Uolphinsljarn  ;  und  b*d« 
of  maij'nciriaft  Hmtfitone  were  observed  by  Mr*  Siejihens  m 
the  bed  of  the  nv^r  Dodder,  at  Miltownf  and  nt  Classoni- 
bndge,  ntmve  thiiiplttcr.  The  petnfuctions,  which  abound 
iii'in&iiy  pArt^of  thjs  hmestone  country,  the  ciilp,  sud  tlie 
bedt  of  iiiiigoe«»iyn  --  afford   **Hiie  of  the    fctttiire* 

which  mny  Assist  in  u  _  on  the  •*  foruialioii'*  of  WtTner, 

to  wliich  it  i«  to  be  referred  ;  a  point  of  considernble  interesf, 
fr.        '  ;  Tit  which  ihe  lime^stooe  occupies  in  Uiie 

c«  .,   Kildare,  and  Caijotv. 

JtJ  the  pemnyuinof  Howth,  which  formnthe  northern  §ide  Orm» 
of  Dublin  b*y,  gtay  oie  of  roanganest^  with  brown  iron-stone, 
and   brown  iron-ore     IMuseutn  of  Dublin    College,   No4. 
1<v  i  obtuined  iu  considerable  cpjaiitity  : 

•  li  .  .  fthy  btttck  cobult  ore  of  U''eruer  hat 
be^n  fbnnd  by  IVfr.  St^pbens  and  Dr. Stokes  oti  the  souiherii 

^Jlde  of  the  Hill,  '  a  crust  of  u  rich  blue  c6l«ar  Unirt^ 

^^M  fiMiltfs  of  a  .  Ute  clay  nearly  approachitt^  to  whet- 

-  ilate»  (Mus.  T.  C*  U,  No.  2O7) :  Mr.  Tennant  has  in  this 

•  :'    -  ^   '   I'd  the  presence  of  the  oxides  of  cobaTl 

•  and  the  discovery  of  ft  is  inJportant,  a« 
h  rndicnt^  iiiibility  of  the  exiatence  of  other  more 
iiluable  o:l  .  ,>.  ^^butt  tn  that  neighboiirh«K>d.  Luguaquttia, 
nirich  is  soppo^d  to  bn  the  highest  of  the  Wicktow  nmnn* 
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fwtt* 


o  to  tl^e  snuih-wtstward  of  the  centre  of  the 

i»trict :   I  have  fouud  it,  by  the  barometer^  to 

above  the  bouste  of  Mk  Grt-ene  at  Kitrane-  Hctghti, 

'T  '  rMy  elevated  &b6ve  th*  sea, 

m  the  body  of  the  monntains^ 

m  the  adjacent  flat  coon- 

ret,  lywUJl.i;^..^=.  U.J,  ()81*8  feet ;  Eadestown, 

Br^i^selatowii,  740.1    fef t ;    Kilraoeljigh  bill, 


705*5  feet  above  the  tame  placet- 


Of 


•  TnnMi.:  -  Roy.  Iri.U  Anid    »ol   Vlil,  p.  207. 

f  TlW^rv^  >;  huabuveincnaoncd  arc  each  ibe  loeaa «f  tbr«e 

«li«fiatioo>,  the  ren  are  trum  &vngle  obscrvaitoiib,  wtih  i«u  ex^eU«aK 
n*     Mr.  Greeoc%  house  u  (bf  a  aisvgle  t3bf.cr  Tuition]  9oOH  hOL 

abuvf 
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Of  tlie  mountains  iiparettto  Dublin,  one  of  the  highei 
Ciarrycdfttle,  is   1331.7  feet  ubnve  the  level  of  the  road 
BttUiateer;  atid   the  Thre«  Rock  tnountnin  is    lt>47*d  f< 
ahove  the  wme  place,  the  elevation  of  which  ii  copf^idirsbh 
Th*^  hightfst  |»otnt  of  Howth  is  567  ftret  above  bigh-wpt^ 
mark, 

I  jiec&unt  9/  Minerals,  ife, 

r«iu^kB,  1.  Vrmvian.-^t^  fdocrM€,    Haiiy)-      This  tubitAnce 

observed  by  Mr.  ^lepheni  in  »|)eci(iien»  found  by  me  at  K 
r«n«l*igh,  where  it  occurs  in  irregular  crystalline  massesi 
u  rock  cr^mposed  of  common  garnet  of  a  reddish-bro^vn  c 
lour,  ot'quurtz  for  the  mont  part  g^reenish,  apparently  fro 
the  admixture  of  a  latneltur  foassil  nl'  that  colour*  and  a  sic 
qiiwiitity  of  felspar.     The  crysUlluie  form  of  the  garnet  it 
liere  often  very  distinct,  bat  in  thespvcimens  hitherto  found, 
that  of  the  Vesuvian  i«i  not  well  t^xhiblted,  although  so 
indistioct  pristnit  aro  to  be  obid^rveJ.     In  general »  its  par 
cles  assume  a  Hcapiform  aggregation,  sometimes  approac 
ing  to  stellulur,  a  form  which   I  have  not  obsened  in  speci 
mens  of  this  substance  from  other  places  ;  but  its  Cusibtlitj^l 
Instre,  colour,  and  other  characters  leave  no  doubt  as  to  lU 
nature. 


The  blocks  of  thi^  compound  at  Kilranelagh  were  not 
their  natural  place,  but  their  size,  their   great  weight  m 
singnlar  form  render  it  probable,  that  they  were  not  far 
moved  from  it.    Garnet  rock  is  described  as  occurring  in 
beds  in  primitive  mountains,  and  the  country  at  KilraiM* 
la*^h  is  of  this  description. 

It  is  remarkable,  that  a  compound  much  resembling  th: 
which  I  huve  described  occurs  also  ip  the  county  of  Don 
gal,  whence  specimens  now  in  the  cabinet  of  the  Du 
lin  Society,  and  that  of  Dublin  College,  No,  30,  were  ob- 
tained* The  garnet  and  vesuvian  in  these  specimens  are 
scarcely  to  be  distinguished  from  those  of  Kilranelagh ;  and* 
af  at  that  place,  are  accompanied  by  quartz,  oAen  af  a  simi- 

Above  the  lerel  of  the  crosi  roads  at  the  bridge  ofTtickmill,  a  llltir  vilij 
bf^ir  on  the  rW«r  Slaoey  \,  the  elevatk>n  of  whkh  above  the  «ea  will 
iTHfY  well  iiippr?cd  vrheii  the  line  of  the  grai^d  canal  »h4l  be  extended 
Itin  difoction^  as  *n  tiaw  iaiendc<l. 

Ut 


I 
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trgrvcDith  colour;  with  the  addition  however  ^f  hluUh 
ly  ^finular  limestone,  and  u  dbroii!)  suYjstnnce,  not  itiw 
probably  tremolite,  mixed  with  carbonate  of  lime,     I  hiive 
Lilot  seen  any  felspur  in  tbe  specimens  fmm  Doiiegnt*. 

*•  Greiiatite*   (Staurotite,  Huuy)*     Tliis  wus  detected  by  Cren«tr«B. 
[Mr,  Stepbeos  in  crystals  in  a  micaceous  compound  of  which 
found  n   specimen   at  the  Glenmuliir  leud  inines   lii,  ihe 
mty  of  Wicklow  ;  the  ciyitaU  are  small,  but  thitr  cxilour, 
kriD,  And  charactetistic  crosiing  are  very  dinlnct,  atni  they 

infotible  before  the  blowpipe. 
3.  BeryU  (V*ar.  of  Emerald,  Huiiy).  The  precious  beryl  Betjl. 
ksbeen  found  by  Mr.  Stephens  and  myself  imbedded  in 
granite,  near  Lough  Bray  in  the  county  of  Wicklow* 
lufteom  of  Dublin  College,  No.  39.)  Mr,  Weaver  h<ia 
liscavered  it  in  blocks  of  granite,  near  Cfou«?bane  in  the 
coaoty;  and  1  have  found  in  the  Dublin  mountainsi 
ire  Duodrum,  ipeciment  probably  belongiog  to  the  same 
>ectes. 

€.  ^fkdatusite.  (Fe1d»path  apyrey  Hauy).     Thii»  has  been  AodAlofif*^ 

mnd  by  Mr.  Stephens  and  myself,  in  very  distinct  spect* 

teaa,  on  the  north  east  bide  of   Dooce  niounluin  in  the 

mty  of  Wicklow,  apparently  imbedded  in  the  mica  slate 

ofwbicJt  that  iDouutain  is  compohed^  and  accompuiiied  by 

[Hartz,  mica*  and  a  remarkable  cr)*stalltzed  sub^tonce  here- 

!r  to  be  meotioned.     It  differs  from  the  andatoiiite  of 

in  and  of  Scotland  chiefly  by  inferior  hardness  ;  for  al« 

igH  lotue  purees  scratch  winduw^g-luss^  others  ylt'ld  easilj 

ibe  knife:  but  the  Count  de  Boumoa  has  observed  an 

|ual  vartatieD  in  the  hardness  of  iifKfcimensof  thi^  substnnce 

lod  \iy  htm  at  Forer.t ;  and  I  have  found  that  of  the  Scot- 

stooe  to  vary  very  much. 
Ttita  fbttttil  seems  to  have  been  Brst  taken  notice  of  under 
the  Mse  of  wurflicher  (cubic)   feispaih  by  Karsten,    who 
»k  bift  description  from  specimens  in  the  Leskeun  cabinet 
m  in  Dublin  {  (No.  907  ^>  ^c«) ;  and  from  a  comparisoa 


SiBee  this  papfT  was  wnticn,  I  have  found  th«  th*i«  corn  pound  from 
{al  has  been  described  bj  Mr.  Soorerbjr.      G|riu?h   Min«-falQf;j, 

l«)0,  p.  133. 
Joamal  de  niyiiqae,  XXXIV.  p.  459.     1789. 
t  B^rrfmannV  J«iirosl|  voLlI,  p.  60d    Ann  !78ft. 

of 
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of  t?ieie  with   ihe  specimens  from  Douee*  the  identity 
Karftteu*s  fossil  witli  undttlusite'U  a^cermuied*     I  Imve  w 
found  however,  th«t  iliis  cUim  io  the  (irbt  rirtection  ni'  it  hs 
been  nietitmned  by  subsequent  writers  :  altlioujirh  his  opiiiK 
with  respect  la  lU  uffioity   to  Felsptir    accotd^  wah     that 
which  Haiiy  isciUposcd  to  adopt.     Tableau  can>paratif,  &c» 

To  this  speeiet  id  also  to  be  referred  a  mineral  wliich  occui 
Id  great  abuadaoce  at  KiUint-y  in  the  couoiy  of  Dubltu 
first  observed  there  by  Ui.  Btake^  and  Tor  some  time  eoonii 
4ere<i  ati  belonging  to  a  nolldc^cript  iipecies.  It  h  mofit  ri 
markabte  on  the  iihore  at  the  souihero  extremity  of  the  clii 
tioder  the  obelisk  hilU  where  it  appeurs  thickly  on  the  etii 
face  of  beiU  of  mica  slate;  aad  it  seems  to  abound  aUo  im* 
bedded  id  the  Bubslance  of  that  rock,  ulth<  JHttiKtl) 

visible  until  it  has  been  exposed  to  decu  — ^  ^  .  on,  btmi 
lesB  affected  by  exposure  than  the  rock  in  which  it  i»  coi 
tained. 

The  andahmitei  when  thus  bmught  to  Tiew»  appears 
nerally  in  slender  priimatic  crystalline  pieces  routuied  at  tl 
anc^les  eeldom  sharp,  promiBCuously  a^^^regated,  sometinii 
iu  a  slelluliir  form,  und  ofa   L^ruyish-bluck  colour,  retnirl 
ably  cotitrasted  with  the  lusireaiid  light  colour  of  the  mic^ 
ceout  substance  in  which   they    appear*     But  in    fre&hi 
pieces,  the  form,  colour,  cleavaj»e,  and  other  characters 
this  aiineralare  distinct;  and  I  h^ive  observed   an  approi 
to  the  peculiar  appearances,  which  it  present:*  at  this  plact 
in  9^me  Spanish  specimens,  where  the  cryslaUine  &hoots  hi 
asBUmed  a  «capiform  arrangement. 

5.  The  andiilusite  of  Douce  mountain  is  accoospanii 
as  has  been  mentioned,  by  a  crystallized  miiiPraV,  th^chi 
rasters  of  which  have  much  aflfiiiity  to  those  of  indurati 
talc;  and  which  is  pluced  luider  that  denominatioa  in 
collection  of  Dublin  College  (Nos.  405,  G«  7)  ;  and  a$| 
men  of  the  saioe  kind,  stated  to  be  from  GleudaU^h  m 
county  of   Wicklow,    wus   found  in   the   same   cuUecli* 
(No.  404.) 

The  cryaaTs  are  rhomboidal  prisms,  of  which  theteoj 
is  in  some  instances  more  than  twice  the  bread  lb,  hot  no 
aeuminatioD  is  «bser>'able.     They  are  easily  ^ut,,  ,&y..  t)ie 


ioLoor  OF  mBivwimry  ^r  fMrui  in 
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li^lf    traailticeDU    thtir    celoyr    yell9««ijbli-^r«y* 

leuls  beioMthe  Uawpipe  «{jpmr  to6wdl  h  little 

0i«  flep«r«tiuri  <]if  tb«  folii^  ou  the  tirat  apptication  of 

hral :  .the$r  brcookc  ivhtie,  and  give  with  bomt  ilifficuUy  a 

lid  wbiie  enuiu^i.     TKti  sp^cini^uv  to  whtcU  i  hav^  uccvm 

do  aiit  ruable  mt  lo^tvt:  «iiiy  detuil  of  tli4>  remaio- 

cliamcters. 

Tbe«  na^oBt'tion  of  tkis  iiub»uu)ce  i«i(h  the  andulusite  of 

ltte;.the  lutter  often  forriiiog  the  uuclett^* 

\i  i  I y  cf  four  aidet,  foruetimeb  lillhig  uearly 

wh<kle  of  the  interior  ;  but  iti  c»tber  ttpecim^ns  forming 

thttnan  okif,  with  rounded  ed^es,  and  of  irrei^u* 

IW«a«  I^MiKhich  the  foli«   of  the  lovestiug  tatcUke  sab* 

\ui6  Bppmt-to  radiate. 

Tfl<^o«turret)ce  of  induraUd  talc  id  crystals  hoa  hitherto 
ttrf  reret  \t  \%  not  meotioned  by  Jameson  ;  and  Bro- 
laot,  though  lie  quotes   from  Emmerling  the  rliomboidal' 
hsni  asoneof  itfi  form»,  exprei^ges  doubt  ^  to  the  corre<H- 
(»oi  thefltat«aient ;  I  therefore  do  not  gire  that  name  to 
'^in'fttalA  fottn4&t  Doucp,  without  some  uncertainty* 
['  <K  HolVo««par,    Jameson,       (Made,  Haiiy).     Very  dis-  Hollowspar. 
ket  apedaieiia  of  thin  nx^ineral  have  been  found  by  Mr. 
Pa%T,  oc  Agfaavantigb  iu  the  county  of  Wicklow  ;  and  I  have 
infeA  n   at   Baltin^taM  hitl,   within  a  few   miles  of  that 
i  jnay  meuttoa  here,  that  from   the  appearances  of- 
ly  fp^aaecia  found  to  the  neighbourhood  of  Killiney* 
fr.  Stephana  wajk  inclined   to  auppoice,  that  a  connection 
ti^teil  between  this  lingular  speciet*  und  andatusite. 
f  •  f  itehitotit*     Thta  subttan^e  in  found  in  a  vein  travera-  Pitehsfooe* 
gMotte*  in  the  vicinity  vA'  Newry  in  the  county  of  Dowu. 
ttuAtbud  to  Mr.  Jameson  of  Edinburgh  for    much  of 
foitovii^  descripTinn  of  its  eJCteroiil  characters,  aa  it  ap- 
in  there. 

Jh  colour  i»   tiiUTiiit^dtate  between   mountain  and   leek 
grvcn.    tt  ift  tnasbive«     Fracture  6mall  and  not  very  perfect 
coochotdilU 
lateroa]  Ibttre ,  re§too-vitrcous  and  shinieg.     it  eahiUitjr' 
ilar  di*tinct  concretions  ;  the  plates  are  from  one  fourth 
one  tenth  of  an  inch  in  thickrte*!*,  and  are  farther  divisi* 
tAto  pieces  of  the  rhoniboidMl  form  of  vaiious  angles. 
"^  Th«  • 


s«» 
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llie  surface  of  the  cf»ncretioQi  js  smooth^  and  utrongl 
glUtening.  Slightly  trairalucent  on  the  edges*  Ubcmtche* 
window  glass,  but  is  easily  scratched  by  quartz.  Easily 
brokt;!!.  4Speci(ic  gravity,  3*39*  Before  the  htowpipc  with* 
out  addition  it  yields  s  grayish  white  frotbjf  enamel. 

It  is  in  some  places  pprphyritic,  cootaining  imbedded 
minute  crystals  of  feldspar  and  of  quartz.  ■ 

A  letter  from  a  very  intelligent  observer,  who  bastattoii*! 
ned  thia  substance  in  its  native  place,  italft  the  £»IIowing 
particulars  respecting  its  position.  , 

**  The  vein  is  first  observable  in  the  Townland  of  New>y» 
*'  at  the  bottom  of  a  bank  of  granite,  ubout  half  a  mile 
**  the  northern  end  of  the  town,  on  the  right  of  the  rood 
^*  leading  to  Down  Patrick.  It  crosses  the  road*  tud  ruiia^ 
**  due  westward »  ending  on  the  side  of  the  great  road  fHm 
"  Newry  to  Belfast.  Its  length,  so  far  as  hitherto  observed, 
**  is  half  a  mile. 

**  The  rock,  which  is  covered  with  mould  to  iHe  depth  of  ^ 
**  about  a  foot,  consists  of  a  gray  granite*    The  vein  is, 
««  about  two  feet  and  a  half,  or  two  and  a  quarter  in  width  ; 
**  at  the  places  of  contact  both  the  granite  and  pitchstoue 
*'  are  disintegrated,  the  latter  being  almost  as  woti  as  clay*. 
*'  but  becommg   gradually   harder,  as   it  approaches  the 
"  centre  of  the  vein.    The  structure  of  the  vein  ts  foliated*.' 
**  the  folia  being  perpendicular  to  the  horiaoo,  and  also  to 
*i  i\^Q   walls  ;  and  beside   these  there  are  seaoiSt  that  rua 
*'  loEigltudinally,  parallel  to  the  horisou,  aod  nearly  per-* 
**  pt'odicular  to  the  folia/* 

Although  this  substance  presents  some  peculiarity^  in  Ve-' 
ing  divisible  into   rhomboidal  fragments,  it  approaches  in 
this  respect  to  the  pitchstone  of  Arran   (in  lamellar  concre^ 
tions)  which  holds  as  it  were  a  raiddle  place  between  it,  and* 
that  possessing  the  more  usual  characters. 

Mr.  Jameson  hss  described  a  vein  of  pitchstone  *^  runnini; 
in  granite,"  observed  by  himself  in  Arran* ;  aud  he  itate«» 
that  '*  lamellar  distinct  concretions  have  been  hitherto  oh> 
«  nerved  in  the  pitchstone  of  that  island  oiily.f*' 


•  Mio*  of  Sc#tll;h  lil<s,  4to,  vol.  1,  p,  8l» 
t  Jameson'*  Mineralogy,  vol.  1,  p.  261. 
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oeoi.ooY  or  the  ttcinity  or  ddbun.  fi^^ 

6.  Tbc  graiiuUr  sulphate  of  barytea,  hitherto  very  Tar^,  has  Granular  lul- 
iKen  fbufi/ff  u«  thv  Rev.  Mr,  Hinckt*  of  Cork  informs  me,  by  F|'*'^^ 
Dr.  Wood  of  that  city,  ori  tht^  seashore,   neur  ClonaklJty^ 
wbeoee  s  Bpecimea   in   the   Museum  of  Dublin   College, 
(No.  ^3)  hA4   probably  been  obtained:  it  is  aceompamed 
by  iron  pyrite*. 

9,  U'avellile.  This  remarkable  mineral  has  recently  been  W«eUit». 
found  10  the  county  of  Cork,  at  Springhill  uear  Tractou 
Abbey*  abo«t  ten  miles  south-eastward  from  the  city.  Thu 
He*.  Mr.  Hinck»  of  the  Cork  Institutiou,  from  whom  the 
•pecimens  that  I  huve  seen  were  obtuined,  iufornis  me,  that 
it  vms  found  at  a  *iiitt!l  diatiince  frciin  the  surface,  near  the 
base  of  a  hit)  composed  of  Binty  slate,  and  that  he  hus  seen 
it  adhering  to  a  piece  of  rock  of  that  descnption*  But  it 
has  occurred  principally  detached  in  the  form  of  globular 
nodule«,  irregularly  grOaped  together,  and  of  various  sizes, 
the  longest  «Uoat  an  inch  in  diameter,  externally  coated 
with  a  yellovrisli  brown  earthy  crust,  and  within  composed 
of  radiating  cryittaltine  spiculze,  the  characters  of  which 
agree  v^  neatly  with  those  of  the  wavelUte  from  Deron- 
ihiret  described  by  Mr.  Davy ;  indeed  some  of  the  speci- 
■lena  from  the  county  of  Cork  are  scarcely  to  be  dbtin- 
guished  from  some  of  those  obtained  at  that  place. 

The  naon  distinct  specimen,  that  I  have  seen,  was  a  nodule 
•bont  three  fourths  of  an  inch  in  diameter,  in  part  affected 
hy  decomposition,  and  containing  some  small  spongy  cavi- 
ties. On  tts  external  surface  indistinctdihedral  terminations 
ef  the  cry«t»lline  bhoots  are  discernible;  and  internally, 
where  it  is  not  decomposed,  its  lustre  is  higher  and  more 
glsMy  tlian  i«  common  in  the  Devonshire  fossil.  The 
ifiecific  gravity  of  that  part  of  it,  which  was  very  pure  and 
ocafly  trjn*pareut,  was  2'34. 

'^nwtkndulesi  are  in  some  instancea  decomposed  throuj^hout; 
the  ftpiculie,  having  lost  their  lustre,  acquire  a  dull  gray  or 
brownish  foiour,  and  become  much  softer  than  when  un- 
changed; and  Mr.  Hincks  has  seen   some  of  them  altoge- 
'le  state  of  clay,  apparently  from   the  effect  of  de- 
,        ion, 
it  would  4ppaar  that  the  fluoric  racid,  of  which  Mr.  Davy 
haj  asfertained  the  presence  i a  the  .wavell lie  from  I>evon« 
Vttl,  XXXL— April  1812.  U  shire 
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•bir^f  ekuti  also  in  that  from  Cork  :  for  glass  is  eorrodrd 
by  benting  upon  it,  in  a  drop  of  sulphuric  acid,  a  fragmeat 
of  the  mineral  from  either  of  those  plact-s. 


Off  the  Ifaiive  Countrt/  of  the  S&lanum  tubfrosvm^  or  Potato, 
By  BEK.f*iiiN  Smith  Barton,  ;>/./).,  Mrm.  of  tkm 
Am.  Phil,  Soc.  ^fi,  Commumcaicd  Iff  JoBif  Misov 
f^ooD.  Esq.^  F,R,S,  Mem,  of  the  Am,  PhiL  Soc,  amd 
vF.  X.  S,  nf  Philadflphia. 


IlV.the 


The  potato 

■UppOMd  t* 

have  be«Ji  ia^ 


Oo  the  oaure   ^  "^^  ^"'^  Trantactions  of  the  Horticultural  Society  of  London,. 

cowitrj  of  tbe  there  is  a  pay>cr,  by  bir  Joseph  Banks,  on  the  nitive  conDtry 

pocftto.  oflhesolauum  tuberosum,   or  potato^*     I  have   reiid  thii 

fuiper,  with  much  «ati&riction  :  but  as  my  opinion*  on  sone 

of  the  pointi  relotive  to  this  question  are  f  SBcutijiIly  di^ervi^ 

from  ihoie  of  the   learoed  an  J  exci^lleat   baronet,  I  haM 

drawn  up,  without  much  regard  to  order,  the  following  iqCM 

moir,  which    I   beg   leave  to   communicate   to  the  pubUfll 

through  my  candid  and  learned  friend,  Mr.  John  M«f4M 

Good.  1 

Sir  Joseph  Banks  thinks  it  very  certain,  that  the  potat^ 

though  not  excluAtvtly  a  native  of  Virginia,  wa$  actoalfl 

boducedfron   iniported  from  that  part  of  the  American  continent  into  £m 

Virginia  t         rope  :  and  that  the  seed  potato  of  the  English  was  introdttcefl 

exclusively  perhaf>s  iuto  Britain  and  Ireland  from  VirginiaJ 

but  His  not  a       1^  ^^  ^ly  decided  opinion,  that  the  potato  is  not  a  natifM 

mtrre  of  North  ©f  Virginia,  or  of  any  other  part  of  the  North  imericMfl 
America*  .  ,.  ,  ,.  .^ 

continent:  that  n was  notcTen  known,  in  a  cuitivaUd  Biale* 

in  any  of  thei^e  more  northern  latitudes  of  America:  and  by 

consequence,  that  it  was  not  imported  into  Europe  frtn 

thcM  regions  of  the  new  world.  ^^^h 

*  An  Attempt  to  nacertain  the  Time  when  ibc  Putato  (Solaod^^H 
bCTTiRuinj  was  first  introduced  into  the  United  Kingdaw,  &c  »  by  t^^^ 
Uott,  >lrio»cpb  Baakii,  bait.  K.  B.,  P,  R.  S.  Sec,     Traatactioitt  of 
tttf  tti^riicuUurul  Society  of  London^  vol.  1>   part  1,    >rt  ii,  Lovdoo; 
180?.    [Sec  Joaraal,  vol.  XX,  p.  1.] 

1  sbatl 


HATire  couKTEY  OF  Tae  potato.  £^X 

sluill  herp  examine  the  grouodit  opOQ  which  the  opinion  Ground  of  «lr 
if  itr  Jo^ph  iH  fouDded.  ipSii" 

The  potato   now   in  uie  (totaQuin    tuberoiuin)    w^9 
^Vrooi^t  to  Engltmd  by  the  colonistis  sent  out  by  sir  Walter 
leigh,    under  tke  u«ithorii?  of  his   patent,   granted  by 
1  Elizabeth,   *  for  discovering  and  planting  uew  coud« 
not  powkesieJ  bychriatians,'  which  passed  the  great  seal 
1584«     Some  of  sir   Wnlter's   shipt  sailed  in  the  lame 
;  Othert»  on  board  of  which  was  Tlumias  Herriot*  ofter- 
rard  knowu  m%  m  tnathpinattctan,  ta  1SS5 ;  the  whole,  how« 
't  rctumedt  and  probably  brought  with  them  the  potato, 
m  the  ^7th  of  July,  158G." 

Sir  Jos»eph  continues  :  **  Th'm  Mr.  Thonaas  Hernot,  who 
wa«  probably  »entout  to  explore  the  country,  »nd  report  to 
^liift  employers  the    natore  and  produce  of  its  soil^  wrote  an 
acoouot  of  it,  which  is  printed  in  De  Bry*B  Collection  of 
Voyage*,  Yol,  I.     In  this  account,  under  the  article  of  roots» 
p.  17,  be  describes  a  plant  called  openawk.    *  These   roots,* 
«»y»  be,    •  are  round,  tome  as  large  as  a  walnut,  others  much 
-larger ;  lliey  grow  in  damp  noil,  many  hanging  together,  ai 
[if  Sxed  on  ropes;   they   are  good   food|  either  boiled  or 
foarted,"  ^ 

Sir  J«^ph  adds,  that  "  in  the  Hefbal  of  Gerard,  which 
IS  publUhed  in  I5d7j  there  is  a  6gure  of  the  potato,  under 
the  name  of  potato  of  Virginia  ;  and  that  this  writer  tells  us, 
that  he  received  the  roots  from  Virginia,  otherwtsa  called 
loceTiibega/' 
I  tball  DOW  examine  the  different  arguments,  which  sirThearjumslIlt' 
(oaeph  has  adiluced  to  prove,  that  the  potato  was  really  in-  *^**^'^" 
ftgcMou^  in  Virginiti,  in  the  order  in  which  he  has  mention* 
(hem* 

1.  He  thinks  it  probable,  that  the  potato  was  brought 
by  air  Walter  Raleigh's  iiien>  in  the  month  of  July, 
We  have  here,  however,  no  proof  whatever,  that  the 
root  la  question  was  brought  into  Britain  at  this  time,  and 
|articulai^  that  it  was  brought  from  Virginia*     But  sir 
foaeph  assumes  it  as  a  fact,  that  the  plant,  which  Mr.  Her- 
iol  met  with  in  Virginia,  and  which  he  csHs  openawk,  is  no  The  op*n»wk 
icr  than  the  solaoum  tuberosum.     Nor  will  it  be  denied,  Jf<»"?*ii  ^f^*? 
It  toe  description  of  the  openawk,  so  far  as  its  roots  are  thep«t9ta^ 
U  i  concerned. 
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potato  now 
hob*be-ita,c  : 

but  ibis  of  ii^ 
tie  weif  lit, 


coticaued,  appli^  pretty  well  io  otir  petinto.  Yet  1  thiitk 
very  certain,  that  tliey  ere  very  diflbrent  pTania  ;  and  of  tl 
the  learned  baronet  woald  lumsflf  bave  beeti  t'<4ririncc(J, 
Tie  had  consultpd  a  fitrnre  of  the  openawk.  whether  t] 
pUr^t  is  figuft*d  in  De  Bry*6  Collection  of  Voyages,  to  whn 
Mr  Joseph  refers,  I  know  nol,  as  ]  have  not  an  opporlunil 
of  cousuUing  that  valuable  work  ut  preient. 

The  opitilon,  that  the  openuwk  of  Mr,  Harriot  i»  tl 
potato,  will,  no  doubt,  at  first  sight,  be  tliou^ht  lo  derit 
some  welglit  from  this  drcumstanccs  that,  to  this  day,  sol 
Somcofihf  of  oiirtndianH  call  the  potato  (solanyni  tuberoeutu)  hoh-l 
7inc.  But  I  apprehend  thai  this  circumstance  is,  really, 
little  consequence  in  the  investigation  of  the  subject  t  tor  tl 
aame Indians  (the  Lenni-lennape,or  Dclaisrare*)  cfenofninal 
the  turnip,  which  is  uut|ueslionably  a  foreign  vec;etabfi 
Itab-he-nis  :  and  others  of  our  Indians  call  the  gtycine  apii 
which  is  BOOn  to  be  more  particularly  mentioned,  AopniV, 
hapnis.  Moreover,  the  common  name,  at  this  tiiiie»  in  tl 
vicinity  of  Philadelphia,  for  the  wngittaria  sagitlifoltat 
common  arrow-head,  t|ie  root  of  which  is  eatea  by  the  Ii 
dians,  is  hob-ntt  or  hub-^nCi  which  is,  doubtless,  a  corraptt^ 
of  the  Indian  name.  It  is  probable,  therefore,  th»t  tl 
meaning  of  all  these  vaiteties  of  a  cominon  word  is  nothtn| 
more  than  **  esculent  foot,"  or  samethlnpj  of  the  l«ind  :  q 
the  same  manner  as  tuckaho€t  or  tucca-ho^  is  the  name, 
the  language  of  other  Indians,  for  seveml  very  differs 
Bpecies,  and  even  genera,  of  plants,  the  roots  of  which  w< 
eaten  frequently  in  the  shape  of  bread,  by  the  Indiana. 
Theopenavrk"  1  bave  jnst  »u)d,  that  I  have  not  an  opportunity  of  ( 
Jabii^de  Laet.^"'**°^  the  work  of  De  Bry.  But  1  regret  this  circumstanc 
the  less,  since  John  De  Laet»  in  his  very  valuable  work  tl 
A'ot'UA  OrhiSy  has  given  us  some  copious  extracts  from  tl 
coramentaries  of  Herriot ;  and  among  other  plants,  or  pal 
'of  plants,  wbicb  he  describes  from  that  very  respectablt;  tt 
'  veller  and  mathematician,  ifee  Flemish  historian  "has  fm 
iiiahf'd  tt»  with  a  description  together  with  i  figure  of  tl 
dppnuwk, 

AfttT  sipeakiu^  of  the  mays,  the  papa w  (annoua  triloba, 
7«i>ii«]t  and  some  others,  De  Laet  says,  **  Pr»ter  has  el 
litasberbda,  ettaoi  rddicen  edules  ip&nte  hic '(^ii  Wx^nm) 

prote- 


ai  it  sitnpljr 
meint 
eaculent  root 
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lit;  ia]priQii»  quHs  tnUigena;  Qpemtwfc  vocvnii  to* 

juglundi   Ducia    tiiagnitudinis^,  pares,    iiUcrdutn   et 

uulto    majores ;     naacuoUir   bumidb   et   palndoVia    ]oci% 

plurrs  iuter  s€  eohereiites  et  vt^luU   fiioiculo  colligiits;  iq 

ll^ua  cocts,  ttut  igue  tost^e^  boni  aunt  alimt'nti^/* 

Tbe  openawkt  however  iU  rooU  may  aeem  to  rc&eooble '*  **'fl^'^'"  f">ai 
thot  of  the  potato,  lauvt  be,  1  say,  a  very  different  pUnt.     °  P*'*^** 
A  bu-re  reference  to  the  fi^jure  in  De  Laet  will  be  bufficient 
tp  show  the  YaUdity  of  this  asBertion.     Judeed  it  has  not  the 
most  distant  resemblance  to  the  potato.     InstLud  of  the  pin-  '^  '^  learei 
ptted   leaves  of  the   latter,  the  openawk   has   simplt^  ovale 
leaves.     Neilhpr  do  the  phices  of  growth  of  the  two  plants 
agree  tery  well*     We  are  told,  that  the  openawk  grows  ip 
sooitt  aod  Qi&fshy  situations*     In  auch  siiutttions  who  ever 
thotii^ht  of  pla  he  potato?    and  so  far  as  we  know  any 

ihingofihe*  -  latter  iu   Chili,  where,  if  it   be  not 

;ruly    indigeoottSy    it   has,  at   leabt,    been   inost    anciently  and  place 
:nowQ«  it  ia  never  found  in  niarsby  soil,  but  in  a  soil  of  a  8~^*h. 
ivrry  different  kind  :  in  the  deldii  and  u|>oa  the  inountains. 
[lis  true,  however*  that  De  Bry»  according  to  sir  Joseph 
inks,  places  tbe  openawk  merely  in  a  **  damp  soil," 
It  may  beattked,  why  place  so  much  reliance  upon  the  De  Laei'i 
igtire  of  the  openawk,  in  the  work  of  De  Laet  ?  I  answer,  pf^ni^'^J^ 
that  luauy  of  the  figures  of  vegetables*  antmaUi  ^c,  in  the 
Uvus  Ordut  though  merely  cut  upon  wood,  are  far  from 
log  iiMicctirate  representations  of  the  objects  thoy  are  in* 
id«d  for.     Linnsus,  Willdeuow,    and   other  naturalists 
tioi  been  ashamed  to  refer  to  some  of  De  Laet^s  icons 
pUnU«^*See  io  the  Species  Plant aum  polygonum  sagit- 
latuiD.'-*Biit«  I   repeat  it,  it  is  sufficient  to  cuj^t  the  mo6t 
I (ier£cial  glance  upon  the  wooden   cut  of  openawk,  to  be 
satisfied,  that  it  could   never    have  been  intended   to 

It  the  solonum  tuberosum. 
w}«h  it  were  a^  ettsv   to  determine,   what  plant  the    ope- "^^^^ '■*^'*J  **0^* 
na»k  is,  tts  what  it  is  not.     ThedeJ*cnption  of  the  root  an-  liemoian- 
•wrr»  prett?  exactly  to  that  of  the  glycine  apios  of  Linnsenst  ^'^'^^^  ^^  ihaiof 

r        J  J  ^  </  r  glycine  spiot. 


^•0)0^  Joanne  d<  Ljiel  Aotverp.^   Ub.  ili»    cap.  XXII,    p.  90.     Ludg.,  . 

a  very 
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R  V«fy  common  pUnt  in  many  parts  of  North  America,  ant 
perhaps  no  where  tnore  common  than  in  Virg-inia.  Thii 
fin«!pltttit  grows  in  moist  situationi>,  in  a  rich  soil,  uftaton^ 
the  bunks  of  our  rivers,  Sec.  it  is  well  known  by  tht  name 
of  [ndian  potato,  wild  potato,  earth  nuts,  ground  nuts^  &c. 
The  root  is  &o  abundant,  and  so  well  lasted,  that  the  plaut 
\\i  worthy  of  beinj?  cultivated  ;  and  ihe  more  so,  lib  even  ita 
seed,  or  **  peuee*'  as  they  are  sometimes  called,  when  boiled, 
are  deemed  a  delicacy  at  the  table. 

But  De  Laet'a  openawk  14  as  unlike  ^lyc'' '"  ufm)'',  as  it  19 
unlike  solanum  tuberosum.  Indeed,  1  tlnl^T  dt^^inis^  thi« 
part  of  my  subject  bj  candidly  confessing,  that  1  know  not 
what  plant  the  openawk  ig.  Perhaps,  it  will  be  found,  in 
the  course  of  farther  inquiry,  to  be  a  species  of  one  of  the 
three  i^enera,  arum,  pothos,  or  sngittariu. 
Other  eiculent  Beside  the  openawk,  De  Laet  speaks  of,  I,  tbe 
Eoncd  by^de     okeeptJiauk,     This  is»  unqnescionably,  the  vast  tuber,  men* 


which  is  t 
pltitl  well 
<! nerving  cul* 
tuns  I 


iMit  De  Laet*s 
fK^renot 
like  lu 


tioned  by  de 
LseL 


CeTiH^  te&ti- 
tnoiiy  of  little 
weight. 


Habitafk  of 

queotly  ^i«t!n 
erruneeuJy. 


ttoned  by  Clayton  {Flora  Virginica,  p.  176)»  which  I  roU 
tuber  tucca.  2.  The  kaistHtpenQuckf  which  has  a  white 
root,  **  ovi  gallinic  forma  et  magultudiue.**  This  I  take  to 
be  a  sagittana.  3.  Ttinaw,  a  climbing  plant,  of  which 
bread  is  made,  is  I  suspect,  a  species  of  smilasr.  4*  Cdicti* 
$haw.  Of  the  root  of  this  also  the  Indians  made  bread.  The' 
plant  grows  in  moist  and  stag^nant  places.  The  recent  juice 
IB  poisonous  and  must  be  expressed  before  the  pulpy  and  j 
Bbrous  part  can  be  made  into  bread.  This,  certainly,  is 
not  solanum  tuberosum,  but,  if  I  mistuke  not,  n  species  of 
arum.  I  take  it  to  be  Captain  Smith's  iackawhougkem 
5.  HahaMcofit  **  a  hot  root,  of  the  shape  and  siice  nf  the 
parsnip"  :  perhaps  the  root  of  some  species  of  ungelicu. 

II,  lam  sorry  that  I  havf  not  an  opportunity  of  confu1t« 
tug  the  herbal  of  Gerard.     But  I  readily  take  it  for  granted^ , 
that  what  this  old  writer  has  said  relative  to  the  potato  ti 
correctly  stated  by  sir  Joseph.     Allowing  this  to  be  the  case, 
the  statement  is  no(  of  very  material  importance  in  the  pre* 
sent  inquiry.     Gerard  may  have  meant  nothing  more,  thattj 
that  the   plant  was  said  to  have  come  from  Virginia,  or 
^korembe^*     Every  boranist  kiiow4»  ho**  vaguely,  or  errone* 
ously>  the  native  couutries  of  many  vegetables  are  men*^ 
tiooed,  even  in  some  of  the  best  and  most  classical  works  p0 

the 
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Korembc^ft } 


«aeiic«r     Have  oot  the  plants  of  Caimdo,  New  York, 

Peyitsijtninia^  been  averted  to   grow — jierhaps  exclu* 

fj^-^^rooD^  tb<e  touptnatnboeHofBi'azil?  Even  Linnoeuf, 

ikin^  of  acooiiinn  tinemntum,  »ays  **  Habitat  in  PhiU* 

l|jj)i«,**     I  prenurae*  that  he  intended  to  say,  Penn»jylva- 

nta,  ibough  1  think  the  plant  has  not  yet  been  found  wild 

in  sny  part  of  this  state.     Hardly  any  part  of  botany  %tand» 

nior«  ID  need  of  reform  than  that  which  relates  to  the  habi- 

ftfCi  of  vef^etablei*     Zoological  Bcience,  too,   in  thii  respect,  cient^wfthi* 

may  be  greatly  improved  and  corrected,  tc^^a-i. 

And    where  was  Noremhei;a  ?     I  believe  the  geographeri  ^*4^ewt« 

houv^  find  some  riilBculty  in  determining  this  point.     In  De 

Hpet'i   map  of  *'  Nova  Aoglia,    Novum  Belu;iunj,   et  Vii*- 

Bin>0"  we  find  the  word  "  Norembef^ua**  laid  down  far  to 

the  north  of  the  most  northern  Um»ts  of  modern  Virginia; 

bomcwheic  about  latitude  45  !     The  historian  tells  u»,  that 

he  is  at  a  low  to  determine  the  situation  of  the  celebrated 

city  and  river  of  Norembegna,  concerning  which  many  fa^ 

bles  have  been  written.     He  conjectures,  however,  that  the 

nverof  thiaoame  iji  that  called  by  the  Engli»h  "  Pennobscot." 

**  Qui  anperioribus  annia  de  hi&ce  regionibus  scripaerunty 

^Bolt»  fAboUti  sunt  de  celebri  oppidoat  flnmiue  iYbnim- 

Kxiin  "  fy.     Lib«  ii,  cap.  XVHI,  p.  55. 

S.  TJiai  the  potato  waa  not  brought  from    Virginia,   and '^*^'=P*******    , 
...  •  c     1  •        <•  »i       1      1  nut*  native  of 

that  It  la  not  even  a  native  of  tnut   part  of  North  Ame- v  irnaiii. 

Ea,  will,  I  think,  appear  more  than  probable  from  this 
iking  circumstance,  that  not  one  of  the  earlier  viMtora 
deaciibers  of  the  country  hns  mentioned  this  vegetable, 
tbdf  lifta  of  those  which  they  foaad,  either  wild  or  culti- 
vmttd,  soMiig  the  Indiana,  In  Mr.  Herriot's  account  there 
ij  D9  reference  to  any  thing  like  the  potato,  with  the  ex- 
tioa  of  the  openawk»  and  a  few  other  esculent  rootn, 
ke  aboriginal  names  of  which  X  have  already  mentioned, 
■llboogli  I  may  not  be  able  to  say  confidently  what  are 
pTiciae  species  of  plants  ciilled  openawk,  kaiotucpenauck* 
r,  ooscushaw,  &c.,  1  think  I  have  been  successful  in 
►viug,  that  the  solanum  tuberosum  is  neither  of  them. 
The  Mlenceof  Herriot,  in  regard  to  tlie  potato,  is  with  me  Herrior,  aa 
instance  of  considerable  weight,     Tor  this  writer  was  does  not 

iiiion  observer*     He  teemi  to  have  examioed»   with  ''o*^  ***« 

Mtato. 
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Dice  and  philosophic  atteiitioD»  the  manners,  the  cuM€tn«, 
hc*t  and  to  have  paid  partrciilar  attention  to  the  dietel 
articles  of  the  Indians.     Had  he  found  the  »otaouiti  tubei 
aofii  in  Virginia,  either  as  cuttivated  by  these  rade  people, 
or  at  growing  wild  in  their  woods,  &c,,  he  would  not  hai 
neglected  to  give  ii«  tome  ioformatson  on  the  subject, 
Tbepouionot      Nor  ie  the  potato  mentioned   uk  one   of  the  indigenoui 
mentioned  as    ^^^^^^  of  Virpnia  by  the  f^itiioiis  Cwptain  John  Smith,  w| 


Hi, 

lie. 


a  pUni  of 


cnme  into  that  countiy  in  the  very   fir^t  years  of  the  171 
century,  and  who  rc><idt*d  tiiere  a  long  lime:  certainly  loc 
enough  to  have  fn»de  him^etriicquaioied  wiih  a  vegetable 
ffucb  primary  importance  to  the  colony,  if  it  had  really 
isted  there;  and  especially  if  it  hud  been  culltvaled  by 
Jitdians,     It  is  true,  that  Smith  doc^b  muke  6ome  mentii 
of  the  pot.ito  :  and  1  ahall  aCterwHrd  avail  my«elf  of  what  he 
iias  said  on  the  subject^  as  one  of  the   mo»t  powerful  erj 
nieiita  in  support  of  my  opinion,  that  the  potato  wa*  eotiri^ 
unknown  in  Virginia,  when  the  tiriit  English  C€«!oiU6ts  it 
possession  of  the  country. 
The  pouto  not      lu  truth,  I  do  not  find,  that  ihia  vegetable  is  tn^ntioued 

mentioned  #1    ^  native  of  Virffiilia,  or  as  cultivated  in  this  pail  of  the  coi 
a  plant  of  Vir-  "  '^ 

f;mia  by  noy     tinent  when  it  was  tirst  discovered,  by  any  writer  who 
good  authority  ^„JQye^^[  ^rood   opportunity  of  obtaining  precise  in  forma  til 
tutMr.  Jef-     on  the  subject,  except  by  Mr.  JetVeraon,  the  learned  pr< 
*"^  ^  dent  of  the  American  Philosophical  Society* 

This  gentleman  mentions  the  potato  amonf^  the  vegetabl 
which  were  found  in  Virginia  when  first  vi&ited  by  the  Eni 
liflh  ;  bat   (he  add»)  "  it  is  not  said  w  helher  of  apontai 
and  suppose*    frrowth,  or  Ijy  cultivntion  only*     Most  probably  they 
corae^romihQ  *»a*»^'«'>  ^^  ^^^^  soutlieru  climates,  and  bandini  along  U 
souths  continent  from  one  nation  to  another  of  snvu|^8\ 

Hisautliority        1  know  not  from  what  source  of  authority  Mr.  Jejfi 
IbritsbeiTg     <>btaincd  the  fact,  that  the  potato  was   found    in  V  irsiDi^, 
Known  e.irly  -      i    i        i       xi       i    i         i    •  =     ""j 

then!  not  men*  when  ter^t  vwited  by  the  Jinj^lish.     It  is  not  altojrelhet 

»»«>oei».  likely,  that  ray  iliuslrious  friend   was  misled  by  the 

passage  in  Herriot,  which  mitsled  air  JoBcph  Banks  :  by 
hhoft  and  tmpciiect  description  of  the  unknown  opennwk 
Mr.  Jetfersou  did  not  obtain  ha  information  from  I\lr 


*  N«lei  on  the  State  of  V'ugiak.     Oriuinai  edition,  jivge  6i, 
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Jtable  writer,  who  published  an  iDteresting  little 
hutory  of  Virginia  early  iu  the  sixth  centuiry* 
Mr.   fieverky   coulc)  not  find  the  solanum  luberoaiidi  io  Mr.  Bevtiley. 
urginiii.     He  suya,  imlt^ed,  that  the  nntive  Indians  **  Had 
(i^oally  amongst  ihem  ludian  corn,  pease,  benns,  pota- 

Aod  tohoccxi/*     But  be  afterward  gives  a  more  particti-  His  account  of 


t  of  their   potatoes.     "  Their  potatoes  (he  sflys) 


I  he  In  dun 
pout  a. 


r  red  or  %hil*-s  about  a*  long   as    a  boy*s»  1%.^^  nnd 

icttoieB  lit  long  and  big  a»  both  the  le^  and  thigh  of  a 

rng' child,  and  very  much  resenibltn^  it  in  slinpi^     1  take 

kind^to  be  the  same  with  thoBe^  which  are  reprexcnted 

in  %li«  berbtb  to  be  Spanish  potatoes,     1  am  srtre  tho$e 

^EbIM  EmgiUh  or  Ir/j/t  potatoes  are  ootbinghke  these,  eitlier 

HjD  »bnpe,  colour,  or  ta^te*' '• 

Tliia  t»,  certainly,  an  important  passage.  It  almost  proves.  Thif  a^s- 

fhat  1  hope  to  render  quite  certain  in  the  sequel,  thul  the  "*^*y  *f*  '^* 
r>diana  of  Virginia  were  entirely  unacquainted  wMh  the  bo-  bataiM, 
t  iberotranii  when  these  people  were  first  visited   by 

peana.     The  long  ]»otatoe*«,    which  Mr.   Beverley 
mentions,  are,  certainly,  varieties  of  the  convolvulu<»  btitattts, 
w^  I  known  in  the  United  States   by  the  name  of  "sweet 
|»f»tato.*'     But  It  is  a  fact,  that  beside  this  vj'liiable  plant, 
Bivhich  the  Indians  of  Virginia,  &c,,  hnve,  for  a  longr  time, 
Hputtivated,  these   people  ate,  thouj^h  I  think  lljey  dirl  not 
^■vltivate,  aiKKhrr  species  of  the  same  (^enus,  thecoDVohulDi 
^modumtut,  which  is  still  kfiown  in  some  |mrtsof  the  United 
^■<»te%,  by  the  ntinie  of**  Indian  potato.'* 

]ll<^$c«iidtiir;  farther  emith  into  CarolitKi,  we  cannot  disco-  Tbc  potato  not 
▼er,  that  the  Indiarw  of  thnt  creat  tract  of  conntry  posiUCsheH  '^""'^".'".'^* 
•a  ■  nattre,  or  cultivated   as  n  foreign,  plant,  I  be  i^olannm  troHuccLi  by 

|iberc«uc]it  hefore   their  intercoiiree  with   the   EnropLuns.  Eoroi»c'at»% 
Ir.   JUiWfcon,  who  ret^ided  in   Carolina,  in    the    very  first  Liwwn. 
eara  of  the  16th  century,  mentions  potatoes  as  some  of  the 
garden  roots,"  that  thrive  well   in  Carolinaf.     He  does 
: 


•  Th*  hlilory  of  VirgiQli,  in  fauf  parts.     By  a  nillve  t^d  !nliab?tant 
Wltit  fiUee.     Png:es  135,  1£7«     London  :  172f .     Tlie  sefotid  edition. 


f  Tht  gtnlen  roou,  that  thrive  wtU  in  Carolinn,  ire  caffotsii  leeks, 
pinnept,  lumcpi,  j»otat*>ps  of  several  delicate  *orts,  ground  aritchoke*," 
iu    A  new  voytge  to  C&ioKns,  &c.,  p.  77,    London :  1709.   4t<K 
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iiftt  mention  them  irv  his  list  of  the  indigenous  plantt  of  tTi€ 
country  ;  and  1  am  ltd  to  bejieve,  from  his  manner  of  ex- 
preaning  himself,  that  they  were  not  cultivat«<l  by  the  In* 
dian^^.     ll  it  to  he  obsei  ved,  however,   that  ihi»  iatellig^tit 
lodwii  tnbe*    traveller    int^ntionft  the   Indian  nomes,   among  two  of  lh« 
M^iiio  c     jr    t^ji)(.g^  jji^Q^ti^Qg^  ^f  ll,u  p^t^j^u^     This,  how  ever*  from  what 
I  have  already  «nid,  [»  no  manner  of  proof,  th«t  the  Botanum% 
tuberosum  was  really  an  indiGjenons  plant  in  North  Cart 
Un4i,  where  Lawson  made  hts  principal  observations  and  ii 
<|uir«e».     Every  one,  accjuainted  with  the  Indians,  has  beei 
6truc'k  «riih  the  quickness  of  their  mental  perception,  an^ 
with  the  rapid  eaae  with  which  they  bestow  nanaes,  oftei 
very  sijjnificant,  upon   new  objects,  especially  natural 
jectft,  which  they  have  never  seen  before*. 
GnUn^  Haw-r      Mv  friend,  Colonel    Benjamin  Hawkins,  who  resided 
k)a»^s4;s,         public  agent  from  the  government    of  the  Uniltsd  Sta' 
nmon^  the  Creek  Indians;  and  who  is,  perhapB^aa  well 
cftiainted  wiih  the  history,  mann^'re,  state  of  improveroentt 
&Cr,  of  the^ieund  olht*r  aoutheru  t  ri  bes  of  savage»,  as  any  mun 
thvitH  the       in  America;  assures  me,  that  all  the  Indians,  with  whom  be 
*•***'!*■*•  f*^"'>*  is  acquainted,  nigree  in  considering  the  ^olanuai  tuberosum 
tiooofibe'    *9  A  foreign  or  fitrang«  plant  in  their  countries;    and  that  it 
pottiD  to  ihe    is  only  within  a  very  few  years,  tliat  the&e  people  have  begui 
to  pay  any  attention  to  the  cultivation  of  this  pbnt,  whic 
they  explicitly  say  they  received   from  the  European  Ame* 
ricans,  or  whites^ 

Mr.  William  Bartrara  (MS*  penes  me,  speaking  of  t 
southern  Indians  of  Carolina  and  Georgia)    says,  **  The: 
vegetiible  food  consists  chieBy  of  corn  (lea),  rice,  conv 
vuluB  batatas,  or  those  nourishing  roots  usually  called  sw 
or  Spanish  potatoes;  (but  in  the  Creek  confederacy,  they  n 
ver  plant  or  eat  the  solanum  tuberoGum,  or  Irish  potat 
vulgo.'*) 

Ofh^r  *irt5Utr        ^   might,   withput  difficulty,    ^o    on    to    adduce    niai> 
a((i]oeNts        other  proofs,  or  arguments,  bimilar  to  those  already  mentio 
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•  The  Tuscaroras  ind  the  Woccouv,  ihc  iwo  ladia.ir  tribe*  tnentiontd* 
by  LawioR)  call  potatues^  untoM  and  wauk,  TtKp»  tribes  lud  naucb 
cominun'tcaiicu  with  the  Enghsbj  stan  «srl;r  p«rkx1* 
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cdy  all  tending  tp  establish  my  position,  that  the  solannm  mi^tbead- 
toberorani  wms  not  found,  either  in  a  wild  or  in  a  cit /rtva/«f  *^"^^- 
'9iatet  in  Tirgiiiia,  or  in  any  of  the  adjacent  conntries  of 
North  America,  by  the  fint  diacorerers  and  colonists  of 
these  portions  of  the  new  world.  But  it  is  time,  perhaps,  to 
try  the  qneation,  which  we  are  examiningj  by  another  set 
ofarjpiments. 

I  have  already  said,  that  Captain  John  Smith  does  not  Smithes  testi* 
mention  the  potato  among  the  '*  indigenous*'  plants  of  Vir-  ™^^* 
gtnia.  But  this  gentleman  is  not  wholly  silent  on  the  sub* 
jectof  oar  plant.  On  the  contvary,  his  Historie  contains  a 
memorable  passage,  which  seems  to  have  escaped  the  notice 
€>f  sir  Joseph  Banks,  Mr.  Jefferson,  Mr.  WiUdenow,  baron 
Humboldt,  and  all  the  other  writers,  who  hare  contended, 
that  the  val liable  esculent  plant,  of  which  we  are  speaking, 
was  originally  found  in  Virginia :  a  passage  from  which  it  is 
safe  to  infer*  at  leasts  thus  much,  tket  the  potato  was  not 
knoum  fy  the  earlier  eolonUte  of  Virginia  to  inhabit  that 
eamtttrjf,  either  in  a  wild  or  in  a  eulticated  state. 

Under  the  head,  or  date,  of  1613,   Captain  Smith  says,  HisiccoontoC 
that  by  the  return  of  the  ship  Elizabeth  to  Virginia,  from  t?(^*of'rb*e'**' 
£ngland,  potatoes  ware  brought  into  the  country.    **  In  pouio  inia 
tins  ship  were  brought  the  first  potato  r6ots,  which  flourished    *'^°*«* 
exceedingly  for  a  time,  till  by  negligence  they  were  almost 
lost  (all  but  two  cast-away  roots)  that  so  wonderfully  hare 
increased,  they  are  a  maine  releefe  to  all  the  inhabitants.*' 
On  the  margin  of  the  page,  we  read  <<  A  strange  increase  of 
poUtoes*.*' 

This 

•  The  ^reoenll  Huttorie  of  Virginis,  New  England,  and  tbe  Sam' 
ver  Islrs :  witb  the  names  of  tbe  Adveutnrera,  Planien,  and  Guver- 
Boara,  fvoiq  their  fint  begiuniag  An:  1534,  to  thispreaent  l6s24,  &e. 
By  Csptaine  John  Smilb,  sometyines  Governoar  in  tbote  Countryes, 
and  Adnirmll  of  Nrw  ISogland-     Page  179.     London:  1624 -r«It  may 
not  be  amisa  te  take  notke,  in  tliiu  place,  of  some  of  tbe  roots  which 
Captaia  Smith  mentiuqa  as  intUgennui  iu  Virg1->  a.     "  The  chicfe  root  Roots  men* 
the/  (the  Indiani)  have  for  fuud  is  called  toekuwhoughe.    It  groweth  tinned  by 
Ukc  a  flagge  in  mavtshes.  .  la  one  day  a  salvage  will  gather  sufHcient  ^^^^^  ^t!     ' 
hr  a  weekc.     Theaa  roots  are  mach  of  the  grcatncssc  and  taste  ofpota-  Virginia. 
tsn.    Tbey  rst  ta  coTcr  a  great  many  of  there  with  oke  leaues  and 

ferae. 
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Thw  is,  cerUinly,  n»  I  have  iuiid»  an  important  pajsagv  iu^ 

tUe  history  of  the  soUnum   Uiberosiiia,  and  indeed  in  i 

bii^tory  of  tbe  ditiuiion   of   esculpiil    v«fgt*tifchlc%   fivi?r    I 

world.     The  potato  ha«  most  confidently  been  supposed  to 

Dtfferrni  ilBtesbe  9  native  of  Virj^nia.     From  this  p4>rlion  of  North  Ai04|^H 

»«igiie<l  r.  ihe^.',j.jj  g'p  joij^ptj  Bttfiks  iraacixie*  it  wi«»  brought  into  Brititinj^l 

tiu|tortai»i>n  uf  ,        '  '  ,       ^    ,    ,  ^         *         1  ^^\ 

the  iiotaUf.       on  iir  iiboiit  the  C7tli  of  July,  1580.     Anolhtjr  vfnter  tiup- 

poseii  that  it  wus  brought  from  Virginiu  into  Iri^lund  ^a 

ycuT  |(>23.        * 

Not  a  natWeof      It  is  now,  I  think,  inoit  satttffi^ctorily  *hown,  that  the  | 
»'l""*f  tatois  uot  one  of  the  indit^enous  plants  of  Virj»inia;  and, 

course,  tVnit  it  could  not  have  been  brought  from  that  cot 
try,  us  early  ns  the  year  I3d6.     It  is  ithown,  that»  «o  far  frt 
bcin^  ii  native  of  Virginia*  this  country  received  its /rVf/ 
tiitoesi  fro)ii  Britain,  into  which  they  must  have  been  intro* 

10  yeati before  rluced  from  some  other  and  more  southern  part  of  America, 

wmc'.ui.r^^^    bv  Ihehhip  Elizabeth,  in  the  year  l6l3»  about  ten  years  be. 
It  to  have  btcii     7  t  •  /  »  J 

brought  to        fore  the  period  ut  wludi  thehe  roots  ure  suppo^cnl  by  M 
WiUdenow  to  have  been  brought  into  Ireland  from  At 


ihtiUcr  from 
Europe 


IrelaiMl  )mtn 
Amtitica. 


nea. 

We  see  too,  tliat,  after  flourishing  very  well   for  a  tini< 
the  crops  wer**,  in  a  jjreat  measure,  lo^t ;  and  that  the  »t< 
of  a  very  important  root  was  happily  preserved  by  ** 
caM^Buay  root!^,"   and  Itecami,  in  the  cour&e  of  a  very 
years,  **  a  inu'ine  releefe  to  all  the  iuhabitiiuts*'  of  a  coool 
the  openaxpkt  tockawhougk^,  and  similar  plants  of  whicli, 
of  small  value  in  comparison  uf  the  golanum  tuberosum 
South  America. 


frrne,  and  ilien  cover  atl  wi»h  enrtli  in  thcrnannrr  of  a  cole  pit; 
ft,  on  purh  »fAe^  tbey  cvnttuuca  great  fire  24  hoares  before  thty 
eat  if.  Raw  ii  i«  no  belter  then  poyson,  aud  being  rosted,  except 
hr  teu4l(*r  ai.fl  the  heat  abatpd,  or  sliced  ami  dried  in  tlie 
mfX'd  with  foirrll  and  mealcor  suck  like,  it  will  priekle  and  tot 
the  ihrual  extn'maelvi  and  yet  in  trummer  tliey  vse  this  ordinal 
bread.'*  lfi*torie^  kc,  pagM  90,  37.  Tliit  is  certainly  not  8oh 
lubero«iUm.  1  takr  it  to  be  a  tpccirs  of  amm,  and  I  thiak  arum  tIi 
rum.  '•  They  bare  anotber  roote  whkb  they  cnK  UTtirAMca*.** 
lhi«  Sinitb  mciiliiona  at«  11  medicine.  He  nUo  mentions  poconi 
mutfjuajtp^n,  7' be  fi nit  ofibeieis  used  btith  asm  pigment  and 
ritie  :  i\w  latter  merely  as  a  pigmeol,  Kvt  n  trordabout  any  thi 
ittianum  Ikberntum. 
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ti  Bankt  19  not  Iheonty  lute  writer,  *iho8eoorr«!t  Ssr  J,  Bmki 
nee  with  tiibj  ecu  olijMtaral  hisloryentillc  their  opi-  »!'*  si'*^"'*'  "* 
■ionsiod  conjifctures  to  attentiuii,  thai  ha*  H&sanifd  it  as  a  ttlc  ua'iwT 
l«cf,  tliac  the  ftoUiium  tuberotum  was  origiuully  lounH  in  countfy  ct  ih« 

Vr-      '  potato. 

The  learned  ^Ir.  Wiltdenow^  a  boisinist  of  tUe  firtt  or^  WiUdenow* 
llt?f,  ««y»— '*'  After  Atnerun  was  discovered^  many  plauts 
were  imported,  nnd  grew  in  our  climate.  The  potufu  was 
fiwt  described  by  Caspar  Buuhin  in  1 590;  luid  tir  Wnlter 
B^lirigb,  in  tli«  year  1 6-23,  di'stributed  the  first  nbioh  he 
Wouf^t  frtm  Virgiuift,  in  Irelsmd,  whencr  «ll  Europe  gi)t 
tHetn•'^ 

Tliri  pii*SBgecontiiiu9  some  errour#»  which  it  may  not  be  MUtike* 

•      f.  S  ^  as  ill  Vjr«§lnin,  tljotigh   several  an- rMpectsriK  »« 

*l|ioni,  lenow,   seem   to  suppose,    that  the^^*'^*'^* 

iHtistmu*  Bttgii^tiaaa  visited,   in  person,  tht*  portion  of 
AinenVii. 
IL  In  1^23  Raleigh  Wat  not  Urrn^.     Five  yea«  before 

K I  period   fin  October  Til  18),   he  lost  hie   head   upon  the 
f!i>!d,  To  the  eternal  dis^rRce,  if  not  of  hin  naliou,  ui  least 
<tf  the  feeble  tnonurch^  who  then  presided  over  it. 

III.  There  i"*,  1  think,  tio  proof  ^^hatever,  that  Irelnnd 
wa«  90  ejcctasively  the  tirut  European  depot  ot  tiie  potato, 
aa  Mr.  WiUdeiioW  fappoi.es  it  tb  have  been, 

Mr.  Lo»kiel  remarks,  •*  Potatoes  are  originally  a  North  Loikict 
^inericmo  root,  and  arc  said   to  have  been  first  brought  to 

firope   by   ^ir  Walter  Raleigh*     They  are  cultivated  by 
me  uf  the  Indians f**. 
On  the  cubjfct  of  the  potato.   Baron  de  Humboldt  hks  Vnn  Hum* 
ttid  a  great  dful ;  aud  Jt   is  evident,  that  he  conf^iders  the  *^'*'*' 

tilory  of  thi»  root  ua  irUimAtely  connected  with  ihe  hii^tory 
the  Americans. 
•*  The  potato,'*  observe"*  my  inj^enious  friend  (wiJi  uiiom  rise  potato 
kave  passed   many  hours  in  useful   conversation],  **  pre- 

♦  Tin  ^rmeiplet  of  Botany,  mad  of  Vrgrtttble  Phil«>tophy,     Britbh 
tr«a«latioa,  p,  390,  Ediobitr^h,  isos. 

Ilulory  vf  ih*:  Misbioo  uf  id*  tJiiited  BrclLjea  itmgng  the  ln4iani 
ionh  Aaicrica.     By  Ccurfe  Utaty  LuskitL    Furl  I,  p  6^.    Lun- 

sent! 


sod 
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B«»nt»  us  with  another  very  cimous  problem «  when  we  cou 
not  known  in    der  it  in  an  historrcnl  point  of  view.     It  appears  certaini  th 
the*au*iTal  °f*^  *^^**  plant  w.is  not  known    in  Mexico  before  the  arrival 
th«  S|t«(uiar{it.  the  Spatiiurds*     Jt  was  cultivated   at  this  epucha  in  Chi! 
Pern,  QitHo,  in  the  kingdom  of  New  Granada,  in  alt  t 
Cordillera  of  the  Andes,  from  the  40*  of  south  lalltnde  to 
the  50^  of  north  latitude.     It  is  Buppo«ed  by  botaui^tifi,  ih 
it   growi  spoDtaneouf^iv  in  the  niouotak)ou«  part  of  Peru.] 
On  the  other  haudt  the  learned,  who  hare   inquired  in 
the  introdortron  of  potatoes  into  Europe,  affirm,  that   th« 
potato  was  found  in  Virginia  by  the  (irst  s^'tUers  !«ent  the 
by  sir  Walter  Raleigh,  in  1584.     Now  how  can   we  co 
reive,  that  a  plant,  said  to  belong  oriprnally  to  the  southen 
hemisphere,  was  found  under  cultivation  at  the  foot  of  the 
Alleghnney  mountains* ;  while  it  was  unktiowo  in  Mexico^ 
and  the  mountainous  and  temperate  regions  of  the  West 
Indies?     Is  it  probable,  that  Peru \'iaa tribes  may  have 
netrated  northward  to  the  hanks  of  the    Rappahannocf,  in' 
Vir^nia?  or  h«ve  potatoes  fir&t  come  from  north  to  south* 
like  the  nations,  who,   from  the  seventh  centary,  have  suc- 
cessively appeared    on  the  table-land    of    Aoaliuac?       In 
either  of  theae  hypotheses,   how   came   the  cultivation   A 
10  be  introduced  or  preserved  iu  Mexico?" 


*  ^Vhy  at  the  foot  of  tlie  Atleghaacy  mounlaini?  ■dmitiin;,  tVat] 
the  potntu  was  rcmlly  broug-Ut  froni  Vir^nia  la    1SS5  or  isa6»it  di^j 
not  ruinc  from  iht/aot  uf  thcKC  North  Amrrican  An<1cft.     No  Eii|^i«b> 
man  bart  p^a«lrat«rd,  at  tbis  early  periof],  ftn  far  as  tbc  AII«;^ha,D« 
chain;  or  tren,  1  bclipvc,  aa  far  a.%  the  more  eastern  rhairif^,    cjkUc^i 
the  Blue  Riiifc  and  North  Mountain.     The  S[»aniardK|  indeed,  aei 
btlf  a  century  earlier  than  tbls  pcrt«)d»  had  ercn  frositd  tbeae  moiiQ- 
taiai  ia  a  more  niutbern  clime,     1  aiJudu  io  the  marrb  «f  P^  4e  Loto* 
army*     And  thfj»c  Spaaiardsj  I  may  here  add,  Cuuud  nopoMw.     TUl 
HucDlHfldt  takes  the  openawk  io  be  the  potato.     Rut  CUc  0|»eaawl 
was  oola  muuntum  plant. 


f  Why  mention  the  Rappab&nnoc ?  Uis  any  one  Btid,  lti*l  I 
opcnai^k  wai  found  eMpeciattyin  the  nefjhhourhood  of  (his  river'  I 
bavc  uu  doubl,  however,  that  Perurnu)  Iritics,  that  i»»  ludta4i»  ape- 
cificAlly,  aiid  4:ren  vahetally,  th«  satne^  inhabited  k^oth  the  v«lU*y 
QuitOj  and  tbi^  lmnd«  which  border  npou  the  Rappahiianoc,  in  Virgioi 
aad  i-vcn  opon  much  more  northern  streams.  But  the  discussion 
thistuUjcct  br^ung^s  to  another  esiay. 


I 

I 


We 
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iJit  of  North  America. 
'      I  north  to  6outh. 


?  fuel/*  continues  Mr,  IluroV>oldt,  Noincie 
Sotith  Amt?nca  is  coiwiected  nitli  ^  "'"*''  '"^ 
1q  New  Spaiu,the  flux  of  iiattofi^ 
A  great  uwulo^y  of  (ntmiieru  aud  ""' '  ':~ 
I  bus  beta  thought  to  be  j*erc4^ivetl  betueeti  the 
rooltecat^  driven  by  a  pe»ti)e(ice  fVom   the  tabie-taud  of 
koahoftc    in  the  middle   of  the  twelfth  ceutury^   and  iIj^ 
Wuviani   uoder  the  goreromeut  of  Mauco   Capuc*      It 
kighi,   no  doabt,  have  happeued»  that  (»e<>}ile  from  Aftlai 
Ivaticed    beyond   the  j»thioUM  or    gult  of  Panama ;    but 
is  very  improbable*,  that  by  tuigratiiina   from   south   to 
>rlh  the  productions  of  Peru»  Quito,  uiid  New  Granada, 
rer  pasted  to  Mexico  and  Canada^'. 
*•  From  all  these  coDiiderations,  it   follows,*'   sajs  Mr.  Tl^*  npenawk 

iboldt,  '•  that,   if  the   coIor*iati  sent  out   by   Raleigh  4uppi'^«i*b5 
tUy  ioond  potatoev  among  the  indiaus  of  Virginia,    we  HuuiMilt  lo 
ko  hardly  cefose  out  assent  to  the  idea,  that  this  phint  was*   ^'     *^  ^^^ 
[briginaUy  wild  in  some  country  of  the  northern  heaiisphere, 
as  it  was  io  Chili*    The  iotereitting  reaearcheft  carried  un 
>y   Messri.  Becmaney,  Banks,  and    Dryander,  prove,  that 
li,  which  returned  from  the  bay  of  Alberinarle  in  15S()« 
ir«t  carried  potatoes  into  Ireland  ;  javkd  that  Thomas  Hat' 
not,  more  celebrated  as  a  mathematiciau  than  as  a  naviga- 
tor,  described  this  nutritive  root  by  the  name  of  opeitahokm 
rrard  iti  bis  Herbal^  published  in  1597>  calls  it  Virginian 
)Utale,   or  nocembega*      The  very  name  by  ivhich  Har- 
riot detcribes  the  potato,  seems  to  prove  its  Virginian  origiiu 
i^ece  the  savages  to   [«ave  a  word  for  a  foreign   plant,  uud 
^ould  not  Harriot  have  knowu  the  name  joaf^af  ?  *' 
BaroQ  Humboldt  seemt»  upon  the  whole,  to  think  the  Another  mH 
^UiiUQi  tuberosuna  was  really  found  in  Virginia  ;  and  that  h\a^^  *'"" 
is  tbeopenawk  of  Herriot.     He  intimates  too,  that  it  was 
iwAia^cuit hated  state,   tn  that  country.     For  this  ^us- 
►iciofi  there  is  no   authority.     Even  the  openawk  was  not 
:u1brated«     It  is   evident,  however,  thai  Mr.  Humboldt^ 


•  I  ikiak  ii  very  protmble. 

f  Pottltcal  Essay  oo  tht  kingdom  of  New  Sp«ia.     By  Alcsaader 
Uttoibvidt.     Vol.  If,    p.  144-^951,      £ii|rt«k   tfansUligu       Kcw 

while 
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while  carrying  on   his  speculations  concerning  the  natn 
cnuutry  of  the  pntulo^  lie*  under  the  pressure  of  a  favotintl 
theory, — in  my  opmion  a  very  feeble  one, — **  thut  there  ii 
not  n  sing;1e  fact,  by  which  the  hiaiory  of  South  America  i 
coTin€cte<^  with  thiit  of  North  America".     I  shall  cxamii 
this  theory  in   another  pUice.     1  *haU  even  endeavour   U 
show,  by  an   ottenlion    to  dilTerrnl  species  of  ve^etabU 
irAtVA  were  unqxtesthimhiy  found  in  a  cultivated  state  in  tl 
two  Amrricas,  that  there  is  not  only  a  ** single''  fact,  bul 
that  there  ure  matii/  facts,  by  which   the  history  of  Sontl 
America  is  connected  with  tluit  of  North  Atnerica, 

BENJAMIN  SMITH  BARTO: 
Phifade/phiat 
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Ort  the  Production  of  Elcctricaf  Excitement  ^  Fricttoi 
By  J.  D.  Maycock,  M,D. 


Sin, 


To  W.  NICHOLSON,  Etq, 


T. 


Law  of  elec     JL  ME  interesting  discoveries  of  Wilcke,  Jilpinu9»  Volh 
trical  excitb-     and  oilier  exptrrimttiterB  on    tlie   two  elect ricilies*  loj 

with  the  result  of  several   exi)eriit)eutii  by  Dr.  Diivy*,  ai 
the  fact*,  which  I  lately  coramnuicated  to  youf,  lend,  by 
fair  induction,  to  a  general  law,  whith  may  be  ihus  expi 
sed;   Tfie  contact  and  separation  of  distimUar  bodies  J>pfrai 
ax  a  cause  of  clectrkai  excitement ;  and  the  charge,  which 
tiixitmedt  after  reparations  by  one  b^^dy^i^  prcciioly  oppoiitt 
thrttt  iehick  »  acquired  by  (he  other. 
Ubgtncml.         The  existence  of  this  luw,   m  relation  to  a  variety  of 

dfeb,   i^  ftiUy  di'motiiiti-uted;  end,  us  far  as  the  inve&lirjali4 
hos  proci*«;dedt  it  uppears  to  affect  all  in  a^eater  or  less 
'gfcc:  1  think,  thcrefure,  we  are  warraotedj  by  every  princP 


♦  PhUof,  Tfaw.  1807. 
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pie  of  rattgrml  throryi  to  receive  it  as  a  general  and  well 
c«tsl»li«hed  bit  in  electrical  iicienc*^.     I  have  already  endea- 
vonred  lo  tiiow,  tb«i  tlie  decompo<)itien  of  bodies  by  galvan- 
ism depciida  oa   ttie  operation  of  thit»  lnw ;  and   that  the  operates  In  pt* 
comnioaljr  reciived  ouiiiiotm,  respectiii''  the  excitemeDt  of  ^*"'^  ^*^*»n*^ 
Ike  gMlviiiiic  batteryt  are  etitirely  mco4»at&t«iit  with  it-     ihe 
<ib}ect  of  the  following  pages  is  to  prove,  that  the  excitemeut  an*]  Is  the 
af  bodi€«  by  frictioi)  i&  referrible  lo  lUo  so  toe   i^enertil  Liv*,  m"nt  by***^^'* 
oikI  ia  tbe  eifec't  of  the  cootuci  aud  sc^iiiation  of  dissimilar  fnclion. 
bodies* 

In  what  raanner  the  contact  and  separation  of  dissimilar  How  ii  cauKei 
bodiea  operate  ib  a  cause  of  electrical  exciteraeiit,  I  do  not  "."**  «pl»ia# 
pretend  to  explain;  nor  ara  I,  ut  preaeut,  uuxioun  to  deter* 
Oiioe,  bow  much  of  the  effect  U  to  be  attributed  to  the  con*  ^M 

tact,  ho«  much  to  the  separation:    it  insufficient,  for  the  4^1 

piirp<j!ie  of  my  argument^  to  repeat,  that  no  excitetneot  ia  ^H 

viaible  as  long  a9  tile  bodiea  are  in  contact;  and  tliat,  inline-  ^H 

diately  aa  they  are  separated,  they  indicate  oppo!»ite  electri-  ^M 

GJtiea*  ^] 

It  must  be  obviou*,  that,  while  we  are  drawiu*r  one  body  Comictand 
over  another,  a  number  of  points  in  the  aurface  of  the  rub*  ^^pantion 
Ijet  are  first  bronchi  into  contact  with  a  eorrespondin^  set  of  effects  of  fub* 
points  in  the  i»orface  of  the  body  rubbed ;  that  they  are  then  l»iaK* 
svpnrated  from  them,  and  brought  into  contact  with  another  ^ 

set  of  points,  and  so  on,  uotil  the  one  body  has  passed  entirely  ^M 

>   r  Uie  other.     Now,  at  each  separation,  if  the  bodies  be  of  ^H 

.tent  kiudsi  whether  conductors  or  uonconductoi^,  the  ^M 

general    law,  we  hare  stated,  mu^t  operate,  and  opposite  ^M 

eleciricHl  states  tnu»t  be  eiccited  in  t>te  depurated  particles,  ^H 

So  f4r,  thtrefore,  the  excitement  by  friction,  and  the  excite-  ^M 

nrot  by  contact  and  ceparabon,  appear  to  be  referribic,  mm  J^M 

]*#n#ral  manner,  to  tlie  ^me  principle.     We  bhall  now  pro*  ^H 

f«^  To  a  more  particular  consideration  of  the  subject*  Hj 

Tl  i^al  facts,  reUtive  to  the  excitement  of  bodies  pf;„cjpj|  f^^^ 

Ity  ff  i:*y  be  expressed  in  the  five  following  proposr- ''^'****®  '»  «»- 

dona.     1.  To  produce  ezcitetacjjt  hyfncH*mt  it  tM  cssenthUt/ 'lliciXa,^,     ' 
itec€$$ary,  iJiai  ^tte  of  both  ihe  bodies  cmplot/ed  in  ihecperti*  ^M 

liS^ia  Ae  0ff  the  class  of  electrics,     2*  //  two  electrics^  or  oil  H 

iitctric  and  an  ivau fated  conductor  bt  emphped,  the  one  body  ^| 

leii/,  mftrt  the  operation^  indicate  au  ekctricity  opposite  lo  ^M 
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that  xfikich  is  indicated  ^  the  other .     3.  Thveff^e*  of/r 
perfhrmed  with  &ne  ccftnbination  of  dhfimitttr  hoHies  k  di 
tnt  from  ikat  which  is  produced  btj  &ny  other  comSiumiiot 
4.  The  frietion  tf  two  bodiesy  simikr  in  all  reipeeu  to 
mother^  produces  no  exritement,    5,  Iftfte  rubber  iff  ^m  tiec^i 
itieat  machine  be  tnfitlatedt  only  a  very  sliffht  ehcrgt  rvn  he 
aeeunmlafed  in  the  prime  conductor ;  and*  umht  tuck  tirt%tm^> 
smt  wre«     ifaneea,  the  action  a/the  mtichinc  soon  ceasrx  altogether*    Tb*' 
wV.h  lUtfcoe*  ffgreemtnt  of  the  second,  third,  and  fourth  iiropOHitiom  with 
rai  law.  ^1^^  general   law  is  too  obvioun  to  require  being  poiated  oott 

nnd  H  fviU  not  He  difficult  to  show  a  perfect  agfeem^nt  of 
*  the  fii^t  nnd  last  propositions  with  the  same  ^treral  Uw«  end 

in  thib  manner  to  justify  it^  nppltcaiion  to  the  exciteaDent  of 
bodiea  by  friction. 

In  the  tltBt  j}!«LL'e,  ]*t  ua  consider,  whence  proceeds  the  ir©- 
ccsaity  of  ont  of  the  bodies^  employed  to  produce  excitenieiit 
hy  friction,  being  bo  electric.  If  one  conductor  be  rubbed 
on  knolh^r,  tio  evident  e)ccitetfi€:nt  is  produced;  for  in  co«mc» 
*|uci]ce  of  the  free  communicaUoii  between  all  parti  of^ 
conductor,  mud  between  conductors  ia  coutikct,  the  charge 
is  removed  from  each  set  of  partictcf,  imnaed lately  ai  it  ifl 
excited  in  them;  or,  in  other  words,  during  the  friction  of 
such  bodies  on  one  another,  opposing  powers  ofienite;  tba 
coutact  ikiid  separation  of  dissimilar  bodies,  tendtag  to  pro* 
duce  exciteintot ;  and  the  conducting  qunlity,  teuding  101 
deittroy  excitement.  If  either  of  the  bodies  be  cOfldlMtod. 
with  the  Earth,  the  electrical  stata  of  both  muHt  be  pwoiftc^ 
tlie  same  us  tlMt  of  the  Earth  :  if  they  be  both  ioMikled. 
ihcy  raubt  possess  similar  electricnl  rotates,  as  long  as  th«f 
are  in  contact  by  the  siwllest  (tbysicul  points ;  ajld  coitse^ 
iquently  tii^re  cnn  be  no  excttenient  lu  either;  for  i»k«»  es>- 
^tement  is  produced  by  the  contact  and  sepai^atioD  ol*  t<9<k 
insulated  dissimilar  bodies,  one  body  assumes  an  cYecti teal 
state  precisely  opposite  to  that,  which  is  acquired  by  the 
other-  When,  therefore,  I  he  one  conductor  has  been  dnii»li 
completely  over  the  other,  no  more  «ccitenient  cati  refrailf» 
-than  what  \^  eftected  by  the  separation  of  tiie  last  par tiekfS, 
-whteh  hud  been  in  contact;  u  dsi^ee  icrConeei^abVy  smalls 
when  aliared  with  the  whole  of  thebodica,  to  whidt  tht? 
ctti^  partidas  bcloo|^.     i^s-acoDUniiatioQ'Xjf  ihis  reasoninff.  ~ 
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that  Tio  excitement  of  tlie  Voltaic  plntei  takes 
-pUtT*^  -.*.*., t  the  «xt€Ji«ive  surface  of  one  |jlate  be  Bepamted^ 
per.  'i'ty«    frorn    the   correspoodittj;   surface   of  tb^ 

•o  tlvat  all  pomta  (>f  contact  betvrcea  the  two  platea 
broken  at  the  wroe  instant*  If  odc  plate  be,  made  to  ili4^ 
if9in«r  tbe  Qthtf^  or  if»  aflcr  their  ttet>aratioD.  they  be  connect* 
hf  \hm  usullctt  points*  up  /ir^^iteiiieiit  is  iadicated  by 

pr. 
Th¥  result  is,  however,  difTerent,  if  ihe  experiment  be  per-  Ejtcieemeni  of 
r»rmcd  wUh  tyro  electrics,  or  with  lui  electric  and  a  conduo*  ^h<^«»n»nioo 
lor ;  for  the  charge,  which  ia  excitevt  iu  one  set  of  particles  chine. 
to^  an  4l«ctnc«  is  retailed  by  thevi,  and  is  not  shared  with 
the  rest  of  the  body,  to  which  they  belong;  cousei^uetjtly, 
.:ivhei)  ^y  body  is  drawn  uver  the  surface  of  an  electric^  it 
Jearcs  a  permanent  charge  on  all  parts,  ivtth  which  it  comes 
^nto  coivUxct.     As«  therefore^  the  particles  of  the  cylinder  or 
.|>l»te  of  a  common  electrical    machine  are  separated  from 
|the  rubber.  tb«iy  acquire  a  charge,  «hich»  as  often  as  they 
IBS  ^ar  the  priioe  conductor,  i»  partly  removed ;  and  from 
the  alternation  of  these  operations,  during  the  revolutions  of 
le  electric,  a  charge  is  accumuUted  in  the  pnme  cocduc* 
tor,  uuttl  the  whole  of  this  body*  if  it  be  iosulated,  has  ac« 
iiFfd  a  di'^r^  of  excitement,   cqaal  to  that,   which  the 
ion  of  llie  rubber  is  capable  of  j^iviii|^  to  each  particle  ^f 
Ibe  eleetrte.    The  prime  cortdpc tor  draws  its  chftre^e,  by  de^ 
from  the  excited  purticles  of  the  plate,  or  cylinder, 
*y  6ucoes^ively  pass  near  it ;  but,  from  its  conducting 
^>i  pv^  '^«  ^^  oQce,  toany  other  conductor*     h  is  evi« 
ibsi  no  accumulation  can  taj;e  plttce  in  the  prime  con- 
iudor,   while  it  is  coimected   with   the  B^th  ;    and  it  ti 
laJly  obvioost  that  a  coaductit^  body,   placed  near  to 
P^rime  cooductoT,  will,  by  removing  tcmLil  charge^,  ^s 
limy  are  produced,  eFectually  pr^veot  i|s  acquirir^ 
(i^e  of  tficitement.     We  may  al»o  observe,  thijt 
of  4in  electrical  machine  bevqmes  mor**  energetic* 
lll«  UMigtir  It  is  continued;  for  a  repetUtoo  of  the  operations. 
j»e  bare  explaiued,   causes  a  considerable  augmeQlation  gC 
Jtempetiature,  which  is  favourable  to  the  electrical  action  ^S 
f,  and  adapts   the  rubber  perfectly  to  the  e|ectric,  j^o 
iacQ€«  ^f  .vlikb^«pMiec  niiml^er  (»f  j^o^V^  arc  excited 
X  9  aa 
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in  1  given  ^me.     The  fact,  therefore,  which  is  expressed  i% 

tbc  first  propoiiltion,  atid  which  is  fully  established  id  praqa 

tice»  15  111  ull  respects  consisteot  with  the  propo6ed  theory,  ji 

Now,  from  what  has  heen  Mid,  it  follovfg,  thut,  if  the  rabJ 

ber  do  nol  freely  communicate  with  ihr  Earth,  it  mo5t  bM 

come   negatively  electrified,   by  the  same  operation,  thfld 

gives  fi  puiiitive  charge  to  the  prime  c<»ndi]Ctor;  ffnd  coni»eH 

quently  le>M  and  less  qualiBcdi  us  the  expennient  proceedii 

to  produce  a  positive  charge  on  the  plate  or  cylinder.     \r« 

therefore,  perceive  a  sufficient  reason,  why,  if  the  rubber  ba 

insulated,  the  prime  conductor  acquires  only  a  low  excitM 

tncnt,  and  the  action  of  the  machine  ceases  altogether  in  m 

very  abort  time,  *l 

Alhh<?  i>heno-'     Tlie  reasonings  1   have  employed  apply  pirtictiTarljr  tn 

biTlnthu''^'*^^*  electrical  macbioe  in  its  present  improved  state,     Thd 

principle.         principles  of  my  argument  may,  however,  be  extended  to] 

"every  experitnent,  iu  which  excitement  is  produced  by  frioJ 

lion,  and  will,  if  I  have  nfJt  entirely  deceived  'rayseVf,  affor« 

a  perfect  and  Battjsfactory  expluuotion  of  the  phenomena.     || 

would,  therefore,  draw  my  observations  on  this  subject  to  in 

conclusion,  by  *statinjr,  that  the  contact  and  separation   dfl 

dissimihir  bodies,    which    have  been   demonstrated  to  be  l] 

can&e  of  electrical  excitement,   must  operate  whenever  wS 

employ  friction,  and   that  it  is  capable  of  producing  thtt 

pt'iucipal  phenomena,   which  are  excited  by  fhctiot).     Thiu 

appears  to  me  to  form  nti  strong*  a  de«rree  of  evidence  in  fM 

voiir  of  a  doctrine,  as  philosophy  need  require.  -1 

A  step  towmrds"     The  facts,  sir,  to  which  I  have  called  your  attention,  dm 

lion  of  ^eTec^^' **<**' ™^^^*^'^**''y  poi"^  to  any  bold  and  extensive  views  dl 

tricat  pheno-    ntiturej  but  ihey  enable  us  to  proceed  one  step  towards  «] 

perfect  geilerulization  of  electrita!   phenomena;    and  it  iu 

impov^ible  for  us  to  sny,  to  what  infereslin'^  truths  they  man 

Iv  leid.     It  will,   no  doubt,  be  admitted  by  everfl 

mportant  advatttai^e  witf  have  been  i^iieilJ 

re  able  to  reduce  all  the  means  of  r  "     ,1 

^nehcad;  aiwe  shall  then  be  better  i,  n] 

^nt,  to  invest tg;ite  the  relulious,  whicti  unqiiefJ 

^M,  >«iil,  between  the  fir»t  principki  of  heat,  U|^a 

WagntetiSTii,  and  electricity,  ^ii   <  i   -  •         I.   .  a 

IxtSt^taenv  of  ^  Ijie  etcdi'emeat  of  the  giilTsnic  battery  U  a  subject  yei  ia>J 

*   •  •  voWedi 


u!tlnl^4t^ 

^dne. 
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FROOCJCTION    OP   BltECTRlCITT    DY    F&ICTION.  $QQ 

▼oWcd  io  the  deepest  obscurity.  All  the  opinions,  wliich  ihe  jutTani 
have  beeo  proposed  to  accouot  for  it,  aic  unavoidably  hypo-  ^"t^^(>- 
tlielical,  and,  itideed,  very  uri«at'sruclory :  every  fuel,  there* 
fore,  which  rel«te<i  to  it,  deserves  attention^  allhoiigh  its 
•pplicutiou  ma/  iiol  be  cl#?arly  perceived »  I  was  ittducedj 
■ome  time  ago,  to  try  the  two  toUovviu|jf  expeiimetits*  I 
£Iied  oueofthe  oew  porcelain  troughs  with  ao  aci(i  Buid,  so  TwoexpeH 
that  the  metallic  plute»Vund  their  coi^iiectiu^  arc,  were  com- 
pletely covered*  In  tliis state,  a  tiougli  of  ten  pair  of  plutes, 
3  inche»  »quare,  decomposed  venter  veiy  rapidly.  Ahxioua 
to  know  how  far  the  division  of  the  trough  into  cells  it  ut  aft 
requisite^  I  placed  the  metoJ!!:,  connected  by  the  bar,  in  a 
trough  without  partitions,  and  filled  with  the  aaine  kind  of 
^uid,  but  no  action  ensued.  The  action  which  took  pluce 
in  the  first  eK[>eriaient  appears  to  be  inconsifitent  with  all  our 
theories;  and  it  Beems  not  a  little  curious,  ^ince  a  comiiiuni- 
eation  between  the  cells  h  not  an  impediment  to  action, 
that  no  action  was  evinced  iu  the  aecund  experiment. 

it  will  aiford  me  much  pleasure,  shjjuld  these  observations  Tlicorett«S 
call  the  atteutiou  of  your  readers  to  the  theory  of  electrical  ^"1^1^'"°*. 
excitement.  I  trust,  that,  while  ive  are  successfully  em  ploy- 
ing the  powers  of  electricity  in  chemical  analysis,  we  shall 
not  altogether  neglect  to  investigate  the  raeatjs  by  which 
these  powers  are  called  forth,  and  the  laws  by  which  their 
action  is  regulated.  It  has,  with  much  injustice,  been  ob- 
jected to  theoretical  pursuits,  that  they  lead  to  none  of  the 
practical  advantages,  which  Interest  the  happiness  of  Kociety, 
The  remark  is  indeed  true,  if  aj^pHed  to  particular  diaco- 
veries;  but  these  are  to  be  considered  only  as  the  elemencN, 
from  which  phybical  science  first  took  its  origin,  and  by 
which  it  is  daily  nourished  and  supported.  Let  it  never  be 
Jbrgotten,  that  our  mo^t  perfect  in^truuient»,  those  wlneli 
promote  do  less  our  comfort  than  they  tend  to  i^dvance  our 
ioleltectual  improvement,  are  the  invaluable  fruits  of  philo- 

J  am,  sir,  very  respectfully, 

Your  obedient  and  obliged  servant, 

Bath.  J.  B,  MAYCOCK, 

Tarcli  the  sih,  \BU^ 

XIT 


unlmportajit. 


5lA 


dit  Ml  tiTtrif  dp  dtiMetutie  <lAi. 


6ii  M^  Naturi  6/  Otlmurlatic  and  MiitUtif  AM  Oaj, 
Brptif  to  Mr.  MuitRAT.  -in  4  Litttr  from  Joirin  DaW, 
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&n^CE  I  la«t  liad  the  honotiT  oFaddre«img  y6u,  two  pt* 
pert  of  T^Jr.  Murray,  in  opposiiion  to  the  theory  of  my  bro- 
ther, Mr.  Davy»  re^pecting^OKiimiriatic  gu*,  h»iV<f  ap|>«^red 
in  your  JouruaL— 1  did  not  iiniocdialely  reply  to  the  first*  in 
which  I  was  more  particularly  coucerned,  because  uolhing 
ia  that  paper  required  rery  strious  atti^nliou  :  It  contaiued 
no  new  facts  or  orgtlments  in  8U|»port  of  the  old  hypothesii* 
it  cootiated  merely  of  observations  on  a  former  comiouiiica* 
lion  of  mine  concerniTk^  a  new  gas. —  For  this  reaP6n,  and 
moreover  because  Mr.  Murray  prou)i»ed»  thfit  an  account 
ehould  shortly  appear  uf  an  elcptfritneutftl  investi|^ation  ht 
liad  been  engaged  in»  I  have  hitherto  patieully  refniiued.^ 
The  promised  cotnmutiicatioti  is  nd^v  made,  and  it  iii  now  jj 
my  intention  to  answer  both  his  papera  at  tW  Mtrtie  tioie, 

1  frhall  be  brief  in  my  renmrki  on  Mr.  Murray's  former 
paper.  To  his  iucorrect  statementb  I  shall  oppos*;  merely 
ihe  results  of  iny  experiments.  Mis  cniiciBrtib  on  me,  I  shat!, 
in  a  great  mtfasure,  leave  to  the  judgment  of  the  public. 

That  the  reader  may  form  some  idea  of  the  present  attte 
of  the  controversy*  1  shall  quickly  run  over  its  gn>iindst 
principally  directing  the  attention  to  facta. 

Mr.  Murray  having  exposed  a  mixture  of  carboinc  o%ide, 
hidrogcn,  and  oximuriutic  gas,  to  tigHt ;  &nd  having  found, 
that  no  carbonic  oxide  remained,  after  the  addition  of  am^ 
moniucal  ^s,  and  that  the  ummoniacul  salt  formed  I'iTer* 
vesced  with  nitric  acid;  concluded,  that  the  saJt  was  a 
mixtuiifi  ot'  carbonate  a  Ad  muvute  of  ammoula»>that  the 
oximuriatic  gus  had  been  dtcomposed,  and  consequently 
that  Mr.  DavyV  theory,  in  which  it  was  considered  a&  u  sim- 
ple tttbfititnce,  was  erroneous. 

Repeating 
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I  obtained  a  similar  result:  Repeated  whb 


d 


Hcpcttting  tbi»  experiment, 
liuu  M  the  decompoitition  of  the  suh  with  effervescence  wss  **'^  **"** 
occa*ioaed  by  nitric  acidt  I  dij  not  hairtily  draw  the  con- 
cra«ion»  that  curbonic  acid  gas  w;ii  directly  formed  without 
the  interTention  of  water. 

Prosecofuig  the  irfquiry  1  ascertained  the  existence  of  an  A  new  »cftr 
acid  ^it,  consisting  of  oximuriatic  {^s  and  carbonic  oxide*  ^y^*^^ 
which  combined  with  atntnoaia,  and  formed  a  neutrul  sa!t^  e^rveic 
that  was  not  decomposed  by  acetic  acid,  but  with  efferves- 
cence by  nitric  acid;  iind  which,  in  all  it^;  characters^  wa?  aa 
esMrntially  different  from  n  mixture  of  carbonate  and  muri- 
ate of  ammonia,  as  the  nvw  »ra«  itself  was  from  a  mixture  of 
the  carbonic  and  muriatic  acid  gasses.     Hence  1  inferred, 
that  lh«f  efferveac^uce  Mr.  Murray  observed  was  owing  lo 
the  decompotiiion  of  the  new  ainuiooiacat  salt,  formed,  I 
conceived,  in  his  experiment;  and  that  he  would  have  ob- 

'aerved  no  elfervctceucei  had  he  uaed  the  acetic  acid  instead 
of  the  nitric. 

But  Mr.  Murray  was  not  satisfied  with  this  explanation,  j^e  «pl*n*- 
He  Mill  coutinued  to  assert,  that  the  production  of  carbonic  ti""  »io*  **'••• 
acid  in  hiii  experiment  **  wsii  cstabiislied  beyond  the  possibi-  jvi^^y,**  '* 
lily  of  doubL" 

I  g^rant,  that  the  effervescence  is  owing  to  the  disengage*'  The  carbciii« 
iDcnt  of  carbonic  acid  gas.     But  ]  deny,  that  Ibe  carbotiic  "'deTolved 
^adgna  hud  previously  existed  in  the  ammoniacal  salt.     If  outlv  px^uin 
iliis  atatt  wa»  a  mixture  of  carbonate  and  muriate  of  ammo-  ^c  *^^' 
oia,  it  would  have  effervesced  with  the  acetic,  as  well  as  with 
tlie  nitric  acid.     And  I  maintain,  that  the  results  of  my  ex- 

l  perimcnt  did  in  no  way  warrant  the  liberty,  which  Mr.  Mur- 
ray has  taken  with  them,  of  asserting,  that  they  coniirmed 

!}it8  ttataaent  respecting  the  direct  formation  of  carbonic 

'ftdd  gas, 

I  shall  silently  pass  over  the  genera!  reasoning  advanced  Mr.  Murray 
by  Mr,  Murray,  in  favour  of  the  conclusion  he  drew  from  his  ^^oul*^  not 
experiments  on  the  mutual  action  of  the  three  gasses.     I  j^j^  inference 
luiTr  only  to  observe,  that  I  have  made  the  experiment,  and  ^e  ^'^^  }^^^  '-* 

'hate  giveu  an  account  of  it  in  a  {japer  sent  to  the  Royal  So-  "cTd.*  '    '^*" 

[ciety  on  the  new  gas,  and  that  the  result  of  it  was  a  mixture 

|©f  the  new  gas  and  of  muriatic  gas.     I  repeat,  tlmt  Mr. 
iam^r  would  not  have  iaferred  the  furmatioa  of  carbonic 

acid 


did 


OM   THE  KA.TUAE  OF  OXIJirEtATIC   GAS. 


•cifl  gfui.  had  be  uMd  a  a  actt)^  which  did  not  decompo«<  th« 
new  ammoniiicAl  salt. 
Answer  to  Mr.  Murray  has  Attempted  to  point  out  an  inconsi^lt^ncy 

Mf  Murray**  i^  my  acc(»unt  of  the  new  ga*,  tic  conceives,  that  it  doe« 
Sncoiiwiftcncy  not  decompose  water;  and  consequently,  that  its  dmcDoaia- 
rcspc<:Mig  thecal  salt  caunot,  when  acted  on  by  an  acid.  Tliis  inconsist* 
ijtw  gaii  ^^^y  j^  merely  iinaginary.     The  fact  is,  that  the  gas,  imcoe* 

diately  oncoming  into  contact  with  the  water, is  dt'com posed, 
and  converted  iuto  the  same  gnsses,  that  the  ammooiacal 
compound  yields  when  acted  on  by  nitric  «c*id;  viz.  the  car- 
bonic and  nmriatic.  In  my  (li'st  notice  of  the  gas  1  uien« 
tioned  its  beinj;  appnrently  slifjhtly  absorbed  by  water,  only 
iltnong  its  most  obvious  c|uahtie«,  those  winch  aiade  the  firsfc 
irnpression  on  me,  and  led  me  to  consider  it  as  a  new  iub- 
titancp. 
lohUasAet-  Afi  the  facts  accunoulate  in   opposition  to  the  old  hypo^ 

h^rsboti'^Dr  ^^^*'*>  Mr.   Murray's   fnith  in  it  Beems    proportionably   la 


DavyVop'mion  -.trengthon. 


He  f^peuks  with  great  contidence  of  what  he 
He  says,    *'  Mr.  Davy's  opinion. 


ta  tyj  riv.n>-  ^  conceives  W  has  done, 

which  was  nrHt  held  out  as  a  jjenume  theory,  admitting  of  no 
doubt  as  beingabimple  expression  of  facts,  has  beeu  showa 
to  be  a  hypothetical  explunafionof  phenomena.  And  as  an 
hypothesis  not  a  single  proof  has  been  given  of  its  truth." 
Could  u«4sertioii  supply  the  phice  of  argument^  Mr,  Murray 
certainly  won  Id  CHrry  his  point,  and  efl'ect  all  that  he  con^ 
ceives  he  lias  already  done.  Mow  he  has  shown  Mr.  Davy's 
theory  to  be  uu  hypolhe*is,  I  confe-^s  myself  totally  at  a  losa 
to  qnderstivnd.  He  has  advimcu*!  no  aiguinent?,  that  have 
not  been  answered ;  no  experiments,  the  accuracy  of  it hicli 
ha*^  b^en  admitted  ;  and  most  of  hi^  after  papers  contain  lit* 
lie  more  than  what  appeared  in  his  fiist.  What  I  conHidered 
Mr.  Davy's  theory  \  still  coiiiinue  to  consider  it.  If  il  la 
not  an  expression  of  facts,  in  all  its  essential  parts,  to  tht: 
^ntliision  of  hypothesis,  I  am  greatly  mistaken, 
4n<l  t.<  his  f-!-  Mr.  Murrsiy  inflirectly  chari^es  me  with  a  want  of  ran- 
nitflfsoiiMr.  <3our,  cttl^noess,  a n<l  forbearance,  at  the  coaiincncement  of 
••"i  ^  s  ne  ^j^g  controversy,  Let  others  decide,  whether  1  deserve  thii 
charge,  anfJ  wliplher  Mr.  Murray  himself  does  not,  in  some 
measure,  merit  it.  I  acknonltdge,  that  I  attacked,  in  iny 
tiist  paper,  the  old  bypothests  with  a  little  vvariuth,  though 

I 
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PWuftt  «1llio(it  «ny  arrogance*  I  did  90,  because  1  was  per- 
fectly  satiafied  of  the  tratb  of  the  theory  f  venturi^d  to 
defend ;  nod  beoitise  1  o[jpofted  opinion  merely,  and  not 
HuUiorititfs  aiid  persons. — And  1  hope,  if  t  have  been  guilty 
of  any  impropriety  of  style,  this  will  iu  ioiae  degree  exte* 
Duotetbe  fault* 

I   shall    DOW  proceedj    briefly    to    consider    the   other  Answer  to  ib» 


^apen 


liift  papt^. 


It  is  a  Baconian  princl)»te,  not  to  admit  the  existence  of  rnuciid< 

ffnaj^tnary  things.     And  it   h  a  prtticiple  of  modern  chi- 

raistry,    that  all  bodies,  that   have  not   yet   lieeo   decom- 

poiiiidedy  are  to  b<;  considered   as  tirnple  «uh§tutices.     To 

introduce  nnknown  bodies  into  chemistry  is  0*1  bad,  as  to 

adopt  occult  causea  in  philosophy.     Yet  such  a  licence  ha»  violated  with 

been  used  in  re8v»ecl  to  murintic  and  oxiniuriaiic  t^s.     The  ^f*P^^  tomu- 

former*  it  has  been  asserted,  is  a  compound  of  an  nnknowu  mutiaiic  g 

frOfnclhin};  and  water;  and  the    latter,  a  compound  of  the 

aariic  uriknoivn  basis  and  oxigen*     The  presence  of  water  in  u 

the  one,  and  ofoxt^^en  In  the  other,  instead  of  beinjj  proved, 

has  been  laken  for  granted.     Mr.  Murray,  in  his  preced'mc^  Mr.  Murrayli 

papers,  to  remove  this*  objection  to  the  old  hypothesis,  has  *ite"»pt*  *^ 
'^  ,  ,  r  *     '  ti  remove  till* 

eodeav^onrec]  to  prove,  that  ox imuriattc  gas  really  contains  objection, 

oxrgen  ;  but,  since  all  hJsi  expt  riments  for  the  purpose  were 
found  to  be  incorrect,  his  attempt  was  not  successful.  In 
bta  la2»t  c»mmuuicution,  with  the  same  object  in  view,  he  has 
eodeovoured  to  demonstrate  the  presence  of  water  in  rauriti* 
tic  acid  y;as,  and  to  obtain  water  from  it  by  means  of  a  sub- 
stance f^ot  knotvQ  to  contain  oxi^en* 

As  amtnoni«cal  gas  i:^  a  »ubslance  of  this  kind,  Mr.  Mur-  yVneK^mi- 
raychoae  it,  at  be  states,  for  the  subject  of  tan  experimen-  "***"'**" 
turn  cf  ucis.  lie  ad*Ied  about  3  J  cjbic  inches  of  alkahne 
gas  to  30  cttbic  iucVies  of  muriatic  acid  gas  over  dry  mercury. 
Thei»It  formed  mm  collected  iji  the  open  air,  and  introduced 
•  rttort.  It  had  the  appeantnce  of  being  slightly 
fie»t;  and,  when  heated,  it  aHordecl  about  1*3  grain  of 
ter;  and  a^in  tran^jferred  to  another  visse I,  and  passed 
he  slate  of  vapour  through  a  heated  tube  cuutaining 
rcoal,  it  yielded  more  water. 

iuch  is  the   re9^it  of  the  exptriraentum  cruci^,  from 

which 


crucis. 


SJ4 


Vt  DiTf  rt* 

yiftM  the  «x- 


fcodaced : 

bat  much  w»' 

«l»eii  (he  salt 
^a»  parsed 
tktough  ibe 

Clon'^uenrly 

twm  ehe 

IfiMtr  es  of 
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nbkh  il  is  «»06tcon6detitly  coDcIutUd,^  that  mtyi^tic 
JCM  coQtdii»  viitert  aod  that  Mr*   Dairy^s  theory   is 
foiindcd,  and  not  to  be  maintnintd  except  bj;  m«3J)$  of 
io««t  iinrr«^n»])Ie  a&:sumptk)DS« 

At  lifbt  Tifw  the  retiult  appears  improbabVi  tnd  opposed 
by  »evenil  facts;  and  in  a  v^ry  short  time  I  was  cooYioced 
by  cxpenroentB,  that  it  wo*  incorrect*  The  reaiiUs,  I  hat 
led  me  to  this  eoiiclu&ion,  I  shall  descnbe^  after  T  ha«e 
•tilted  more  conclusive  evidence. 

The  oiuriate  vf  *j|nmonia,  on  which  Mr,  Murray  opf*n»ted^ 
was  exposed  to  the  atinosphcre  in  both  stages  of  his  en  pi 
tnent  previous  to  ill^tlllal^oIl.  Mr.  Davy,  njy  brother, 
|ic^1urty  pointed  out  this  circumstance  to  roe;  and  at  the 
aunie  tiQie  informed  mc,  that  he  had  not  ob^rred  the  5!i^ht- 
e^t  trjcefi  o("  rooisiure  In  making  the  experiment  on  a  Itfr^e 
snile  in  ♦'.\li»Whtcd  vess-els ;  and  assured  rne,  Uut  1  Bhould 
»ot.  waa  uot  the  j^alt  exposed  to  the  atmosphere. 

iu  repeating  the  ex[>errnienty  which,  if  accurately  made^ 
could  not  fail  of  being  dect^ife,  ]  used  two  mercurlJM 
tronghi* ;  r>ne  (m  prepariir^  llie  gu!>aeti^  the  other  for  rommm 
iug  them  m.  About  30  cubic  iru^ties  .of  each  ^  were  em- 
ployed. The  combination  tnude  in  a  smutl  retort,  the 
rapacity  of  which  vr*^  about  3  f  ub»c  itiche»,  and  over  well 
dried  mercury;  and  only  one  cubic  inch  of  ammoniacal  gmt 
Hra»  added  at  a  lime  to  one  cubic  incft  of  OMfriatic  acid  gas, 
so  Ibat  aH  the  muriate  ^as  coUected  in  the  upper  and  curv* 
ed  part  of  the  retort.  Hesat  almo&t  sufiBcient  to  occn^ioa  liit 
Bublimation  of  the  hsilt  wa»  applied  for  about  teji  mioutes* 
but  no  water  was  produced:  agreeably  to  my  brother*a  re- 
5uit»  not  even  the  ili^htesit  traces  iippeured* 

I  next  followed  Mr.  Murray *8  example,  and  collected  the 
satt  in  the  ainio^phere,  and  iotruduced  it  into  another  re» 
tort;  when,  heat  being  applied,  water  in  no  incooaideniblf 
fjuantity  wa$  evolved  as  he  described. 

Thus  we  have  a  demonstration,  thut  the  water  liberrfted 
Mr.  Murray's  expcrioaent  was  not  derived  from  iht  i 
iicid  ;;aiy  but  from  the  atmosphere. 

Hi»  errour  appears  to  have  arisen  partly  from   t«.o  gr 
confidence  placed  iu  the  accuracy  of  hib  experimeut 

partly 
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^rily  ffoin  fri'erlookin^,   that  a  Vigli!  powdery  itubsUoce 
;e  mumte  ofarpmOni^,  iiiHepfndeot  of  it*  eheinic«l  at- 
irtton^    absorbs    wafer   hygf«iDClr»CHny,     Mr.   Davy   has  Murkte  of 
ifonn^d  me,  <hat  this  19  the    taso»  und    tluit   murinte   of  ^" J'J'^^'.J/** 
^nla  %o   made  absorbs  «q   much,    that   it  even  deli- quesceut. 


Mr*  Murray**  confidence  in  liis  r«uU,  which  is  opposed 

several  fwct^  relittive  to  muriate  of  aiumotiia,  is   to  me 

ire  surpnHng  than  the  rciuUU&elf. 

It  is  well  kiiowQy  thut  rmifiutic  acid  j^as  condenses  its  own  N'o  water  to' 

1  time  of  amaionUral  cft«  to   forna    tiuiriatc  of  ummonia, ',^^  tnun*. 
o  '  tic  gas,  if  ad* 

which,  ffom  triois  I  have  mdde  of  Ita  properties,  docs  notdi^l  in  cxcc^« 
kpfx^jtr  iu  dii^ct  lu  uny  respect  from^ common  Aal  ammonmc* 
*hU  being  the  CM«te,  if  water  is  liberated  on  llie  union  of  the 
to  gasftea*  it  should,  were  Mr,  Murrjiy*^  expurimf^nt  cor- 
t^  he  \ndtcated  by  an  abiorpticM]  of  inoriatic  ucid  ^s^ 
ndcd  an  isxcem  ^rm  ttted,  t  Urift  iua<le  the  cxpcrimenU 
It  hfttie  not  obtened  Ifec  slightcf'tdiitiJDUtioQ  of  the  ^ha  ^d" 
tn  eitcr-sa* 

heflefactf,  though  il^^ntioned  last,  fif$t  convinced  me  of  Water  not 
i«jitc«ttict  of  Mr.  Murmy'sexperinnent,  for  ihey  were  {^e  unionTf 
ascertained.    They  contirrn  the  othvr  <}<^iftivc  evideii-  ammomaciij 
already  brought  foi^urd  ;  and,  if  farther  proof  waa  re-  '"y  !^J|^''^^*^ 
itred»  I  could  advance  additioaul  circucostancea  to  fibow, 
ihaC  water  is  not  (irodaced,  when  the  utAon  of  muriatic  add 
pi4  and  ammoni-JCiil  ;;a«  takes  place,     Aa  this  appears  to  me 
to  b«  deinoottraied,  the  nece^ary  consequence  is  abiding  by  Necessary cofw 
die  eStv*'^'"*'***'*"  crucis,  and  renouncing  that  bypotheaia,  »*9"^ice  of 
to   which  it  ttand^  opposed  :  indeed   Mr.   Murray  allowEi,  cxytrimtnt. 
tbatf  aboald  the  event  tuin  out  ait  it  hanj  such  n  step  mttst 
br  lalirn  :   he  allows^    if  water  is  not  produced,  **  that  It 
maj  be  concludid,  that  the  water  obtained  io  other  combi- 
tsatioi»  of  muriatic  acid  j^tis  liafe  not  preexisted  in  it,  but  ia 
i^«^y  formed;"  that  Mr,  l.'»avy*8  theory,  in  short, is  correct, 
•nd  the  old  doctrme  erroneous.     Should  be  not  make  this 
acktiowtrdgment,  1  think  he  will   00   longer  aeaert,  guided 
by   hii  own  experiment,   that   Mr*   Davy*»  theory   i«  un- 
fouoded^  and  th«it  it  cnn   be  maintained  only  by  the  most 
gratuttuttt  iAtvttkption ;  or  that  to  attialt  it^  it  m  titcessafry  to 

suppose 


5;tf  »^^  APPLE* 

■nppo&e  water  to  exist  in  amnionia.  or  to  adopt  *'  thtf  hy| 

tbesu  of  unkiiowa  quantities  of  water  in  j^aisbes.'* 

.  Wilh  great  respt-ct,  I  am*  slr^ 

Vour  buioble  serwunt, 

JOHN  DAVY, 
E*lhtbttrgk,  Fth.  as,  1813. 


XIII. 

On  theCompensodon  Pendulums  of  Lieut ^  Kater  and 
Keid,     Ifi  a  Letter  from  a  Corresptmdent, 


sm, 


To  \V.  NICHOLSON,  Esq. 


CiD»»P«iMtion  jj^lf  your  la»t  numlier  1  observed  the  description  of  a  com* 
^^  penotttion  pendulum  by  Mr.  Adatn   Reid.     But   this  peti^ 

dulum  1  conceive  to  be  precisely  tbti  sanfie  in  principle  witk 
that  invented  by  Lieutenant  Ueiiry  Kater»  and  described 
in  vol.  XX,  p.  SI 4,  of  your  Journul.  The  only  different 
appears  to  be,  that  Mr*  Held  has  used  a  rod  of  steel  inst4 
€fi'  wood,  and  that  hi«  pendulum  baa  no  oaeans  of  adji 
the  compensation,  tt  is  far  from  my  intention  to  inferj  il 
Mr.  Reid  borrowed  the  idea,  but  I  trouble  you  wuh  tl 
remarks  io  justice  to  the  original  tnventor. 

I  oni»  Sir, 
Years  with  much  esteem, 

A  CORRESPOND] 


XIV. 

A  short  Account  of  a  netp  Apple,  called  the  Thttnion  Ftp 
pint  "*  fl  Letter  from  Thomas  And  hew  Knight,  £i^ 
F.  11.  S.  ic.  (p  the  Secrfiary*. 

DEAR  SIR, 

Kewvarirfy      JL  Sent  lu^t  autumn  a  couple  of  dozcni  of  a  new  appte,  tf^ 
flfthepippiii.  pt>vkiiton  pippin,  for  the  iosptciion  of  ^h.e  HorliculLu| 

•  Tr&n4.  Hon-  Soc.,  ?oV  I,  p.  j{5|. 

Socil 
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Bociety,  am!  I  hope  it  will  be  iHought  oo  very  humble  imi- 
tmtion  of  the  golden  pipin,  its  loale  parput;  being  formed 
by  iutroducing  the  poUen  ol'  ihi*  variety  tulo  the  blossom  of 
•O  ipple  provincially  known  under  many  names,  but  most 
geoenilly  by  that  oftheortnge  pippin,  which  name  however 
ii  by  DO  foenns  propetly  appropriated  toit^forthc  frutt  is 
thickly  streaked  with  red, 

Thi?  tree*  of  both  varietieB  were  trained  to  a  south  wall.  How  pr*. 
and  the  blo«»ftom«i  of  th«  orange    pippin  were  of  course  pfo-  <*"«**• 
perly  prepared  for  the  experiment.  The  Downton  pippio  is, 
in  the  opinion  of  a  ccHDmittee  of  the  tIerefordi«hire  A^ricuU 
tural  Society*  an  excellent  cider  apple,  and  the  hydrometer.  An  exrellmt 
as  well  as  the  palate,  indicates,  that  its  ex  presided  juice  holda  ^^^^^  *|'pl<^ 
fa  soJution  ■  large  qaantity  of  uacchariue  matter* 

The  trees  of  this  new  variety  grow  very  rapidly,  and  are  It?  rtxi4 
aoexubtrmtitly^  productive,  that  I  am  confident  the  fruitx>f  ******* 
them  may  be  broogtit  to  market  at  any  ^iven  price*  with 
ntoreadvantafre  to  the  grower,  than  any  other  good  Apple 
cultiirated*  It  npens  a  little  earlier  than  the  golden  pippin, 
A>oi  may  be  preserved  in  cousideruble  perfection'  till  March, 
if  npt  gathered  too  ripe* 

The  !»pe€imea«  icnt  to  the  Horticultural  Society  gre^  in  Oibcr  nn 
A  cold  Miil,  aiiil  '  u*;,  nor  did   they  atlbrd  by  **'^'''*' 

Muy  roeansatu.  t  this  apple^.     1  hope  uext     * 

•otiifaiJ  to  lay  before  them  aeveral  other  new  rarities  of  the 
H'  '  ^  tniocd  by  «im}lar  means,  and  which  will  prove 
V  ,  luted  to  supply  the  place  of  thoee,  which  have  been 

long  cultivated,  Bod  in  ^hrch  the  vital  priuc'rple  is  nearly 
exhausted.  i  remaio  yours, 

ntnentan,  Feb.  \7^  I8O9.  T.  A^  KNIGHT, 


SCIENTIFIC  NEWS. 

Wemtrian  Society* 

JjLT  the  meeting  of  this  society  on  the  18th  of  January,  «     x^,^ 
prof.  Jamesoo  read  a  paper  on  porphyry,  in  which  he  de- 

•  Somt  f  raf|s  of  the  I>cr»mton  pippin  sent  to   the  B:>tanic  garden  at 
**    --7U»n  iQ  Ui««pringof  ld07,  I  am  ioforiueU,  hav«  aJready  produced 
^adautljr. 
t  iS«.'  J<.omal,  vol.  XVI If,  pp.  t9«,  194  ) 

•cribcd 


sa< 


•cfSVTiTic  irvws. 


scribed  sectfntt  fp4^(«§  of  tran^Hi on- porphyry  as  oc€lirrili|» 
ftl«Mi|^wHh  ^ay-iriicke»  &c.,  in  ilifltsrel^t  (jarta  of  Scoitand* 
He  also  guve  a  particular  accaunt  of  a  Aoetz>5»orptiyi-y,  which 
likewise  occurs  in  Scotiaod,  and  appears  to  beloog  t|0  thf 
dJH  red  sandatone  ^riDation.  The  profesffor  conjecturi 
(that  thi«  fiaet^wrpbyrv  may  be  liit  motiier^stonr  of 
hzfts  m  focks  porphyritic  felspar  lavus,  which  are  foutid  la  socue  co 


Ptoets-por 


tries:  and  eonlteqtientVy  that  la^rua  .mi^  ooctir  lo    rock 


thf 

I 


Colunnur 
trap. 


of  older  d»i*^ 

than  the  new- 

*»  tto«tx.UiiiJ.  ttH  older  date,  than  titose  of  the  neiaest  <floet£.4imp  asries. 

Sturk  geou*,        Althesame  roedtinj^  Mr.W.E,  Leach  rend  a  descripttonaf 

•two  speciee  of  shark  found  in  the  S^x^ttish  Mcaa,  illubtroUve 

of  a  proposed  aiibdivision  of  the  f^onus  aqualu^  cif  Linnarn». 

€>«olo£f  orthe      At  the  ii>eetif>^  on  the  1st  of  February  a  ctimmunicatioo 

Cimpsic  hiUs,  from  Lieut.  Col.  Jmrie  was  Tead,  cont^ioiiig  an  aceoutK  of 

the  dtHtrict  of  country  in  Sterrm^hitecsllcdrtbeCaaipsic 

f  Uilld,   illustrated   by  some  intefeating' f^Yt>gi)eal  faota  ol^ 

aerved  by  tl^ie  Cotonel  on  the  couiit  nf  the  MvdttcrfaiieRti» 

Tiie  CtttQpsie  Hills  conai^  of  trap  rodca  of  ^eaft  thickiiciu; 

under  which  sandstone  occum;  nnd  brioar  thts  li«  beds  Af 

,litiieston«,  with  skte-clay»  clay  iron-stone,  iin4  aoQiewScsatnt 

of  coaL     The  trap  is  in  some  places  diatiiM   ' 

and  in  many  other  places,  it  shows  ^  tendatu 

Me  obterved,  thai  tliese  dpcoinstancesinig;ht  -gi^e  ooca&h 

to  some  geologists  to  class  the  'trap  oftheOimpsie^sl 

This  stru«iure  with  volcanic  prod«c»s,  of  which  ho wm^€T  he   aasr  txi 

fiTiihirnio^t'   ?•<**«>•     Me  liven  pointed  «ut,  that  nature  pfodueasliieie 

and  dry  way.    forms  both  m  the  insist  aud  in  the  dry  way,  and  g%«ie  «xa4ai« 

The  molfl        pi  mi  of  bath,     In  the  moi«<  way  ^  ^e  9*id,  that  these  forms 

are  seen  in  grea test fjerfect ion  in  warm  climates  ;axiddn»r  bis 

example,  in  thi^  mode,  from  the  cooBt  of  Africa^  men 

«it««f  aAcieut  Carthtt^;  ^bere^^HBall  lakesKiith^ 

clay  bottom  had   been  accidencally  drained  by  the  breiiktd^ 

down  of  a  part  of  it^  barrier,  and  where  the  clay  deposit  had 

split  into  vertical  col uuios^ 4^1  (^h icon  feet  high,  nnd  from  a  foat 

and  a  hulf  to  three  feet  in  diameter.     Th«   examH*^  -»n 

</ry  way   he  took  from  the  island  of  Felacud<i«  oue^  of 

most  weiiterly  of  the  Lipari  islands^     Tn  the  lavas   of  t1 

i&laud,  which  have  taken  the  columnar  form,  be  mentioi 

bavio^  seen  obsidian  and  pumice,  which  liad  beeii  in 

with  the  Ufa,  and  arc  ii«eu  (;9mbin«d  in  Qiie  of  its  cou|^««i 

atM^CBS.  I 


exeniplHitfd 
fsoai  Africa 


the  dry 

itam  Fdacu 
da. 


ansarme  vmt*. 


»i9 


Ccvlogkal  Sticictj/, 


JiMch  the  titb.  Au  sddttloiuil  notice  by  A.  Aikiii^Esq, 
5«c*  G.  8«  re^«cuog  »  greea  waxy  &ub>luuc«  ti^unil  iu  iht 
^Uyvi*l  w\  neiir  Stockparl  was  read.  Th*i  pur^rt  of  thi^i 
^itkie  mttk  to  iu«oiion  the  discovery  of  «  ^iinilur  aub^tiioce 
«t  the  foot  of  the  lull  MetuI  Moutuat  ucur  Ptirib  by  Mr, 
€\itfiii«  It  Ukorr  o«cun  iu  ulluviul  ftttai  uccompiaii«:d  by 
Iittib^«ter  sbeUfi. 

K  cotamamcfiioo  addressed  to  the  Secretary  by  the  Hon. 
Heai^*  Grey  fi«uriet,  M.  P.»  r€4pt<:£ipg  u,  whio  dike  m 
ili«clitifit^}CTl«tid>  ^ai  read. 

Tile  dike  here  dv^crvbed^  is  best  s^en  at  Beadncl  hmf 
«h€re  it  lontift  a  kmd  of  pi^r  mbout  ^7  tcct  wide  aud  300 
^vffvU  laog.  U  rii«s  io  «  |>erpendiculiir  position  through  s«- 
•vef«i  bedi  of  gtmUlifid  rockii»  without  ucca*ionii)^ axiy  ctuuige 
is  tbeir  6if^  or  difecli^rw  But  the  <^uuUttefi  of  Uie  diifereut 
«tfsfcB»  where  dtey  afe  in  Ajontact  with  the  dike^  diifer  very 
m>t4bl|  from  tbo«e  exhibited  by  llie  i^me  strata  at  a  Utile 
^Ulaikce  CfQ4a  the  dike*  The  lime^loue  in  particular  i^f 
Jketh  tb«^b«4»y  'that  »ee  cut  tbrruu^h,  is  burder,  more  gmo 
oslar  and  tparry  in  the  vi^;tuity  of  the  dike,  and  is,  fartlier* 
iMMjptthle  of  being  burut  into  good  lime. 

Tbe  readiogoi'  Ur.  Phillips*s  paper  on  tlie  native  oxide 
of  tin  «f  ConnwaU  amu*  omitiiuied.  Before  eutehug  ioto 
tbc  cTy«tiiliogmphi«al  hbtory  of  this  subBtance,  Mr,  I** 
-VwkeAsetfte  nmatkn  oo  the  kind  of  eryvtaiti  bett  adapted 
IW  gOiiioli>ePical  refieerehest  and  states  hth  reason  for  prefer- 
liA^Ae  mote  miDtrte  crr^tttU  to  the  larger  one«,  and  the 
teflectifig  goniometer  of  Dr.  Wolta^too  to  that  in  coinivvn 
use*  He  then  proceeds  to  state  the  means,  by  which  he 
tucoeeded  in  obtaitiing  fractiirea  exhibiting  the  structure  of 
ibe  cfyHals,  from  which  itappi-ars,  that  their  primitive  form 

ibat  of  an  octaedroo  compo«edof  two  pyramids  iiniUsd  bf 
aaea,  which  are^joare,  and  that  this  is  <Airtber  divi«r- 
ble  tbrmigb  both  its  dia^^unaia  iuto  irregulur  tetraedront. 

March  the  '20th.  The  reading  of  Mr.  Phillip&*a  (infier  on 
Ibe  nalJtre  oxide  of  tin  «f  Corowall  was  concluded.     After 
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describing  the  pnmittfe  figure  ftf  this  substance*  Mr.  Pt 
proceeds  to  an  eftumemtion  and  description  of  those  modU 
iicntionii,  with  their  vnrietieB,  which  have  been  observed  hj 
him,  and  specimens  ol*  which  are  at  present  in  his  cabinet 

AJiter  describing  twelve  iwodifications  the  papet  conch 
wUh    details   ©f  thuse   compound    Cr)*»tal9   usoatly   ral 
macles  ;  of  the  slill  more  compound  onc*»  which  arc  forroi 
by  the  jnnrlion  of  two  macles;  and  of  the  mnr^t  conipoQ 
of  all,  which  are  maclef  of  raaclee* 

A  descnptiorl  of  Castle  hill  near  New  haven  in  Sussex 
Hen.  Warburton,  Esq.,  Meinb.  of  the  Geo.  Soc,  was 
Castle  hill  is  a  small  circular  elevation,  composed  of  nearly 
borizonlaT  beds,  iyin^  above  the  chalk  in  the  followlns;-  order, 
beginning  from  the  most  recent:— J,  Sand  and  rounded 
flint  pebbles.  2,  A  eongerieb  of  oyster  «1ie1l8.  3,  A  bed  of 
broken  bivalve  shells^  chiefly  of  the  getins  Vi-nui,  4*  A 
bed  of  blue  clay,  enclo«inj»  a  seam  of  n^rtinL  pyiitea  3  or  4 
Inches  thick,  composed  entirely  of  atsts  of  bivalve  and  lur* 
binated  shells.  5,  A  bed  of  indurated  marl»  the  lower  part 
of  which  isobscurely  tlaty,  and  contains  between  i in  laminx 
leaves  appareirtly  of  some  tree  of  the  willow  tribe  converted 
into  co:il,  6,  A  Hcani  of  coal  three  or  four  inches  thick. 
7»  Marl,  of  a  sulphui  yellow  coloor,  including  large  cryttnW 
cf  gypsum*     8,  Sand.    9i  Chalk. 

A  notice  respecting  an  accidental  sublimatiou^f  stleK  by 
0r.  MtcCotloch,  Mem,  Geo.  Soc.,  was  read,  A  mixture 
ef  the  oxiHtii  of  tin  and  lead  was  put  into  an  earthen  ctuch 
ble,  and  covered  by  another  inverted  over  it :  tho  mass 
exposed  to  a  high  heat,  and  on  opening  the  crucibiea 
empty  part  of  each  of  them  waa  found  lined  with  capillary 
»hinit}f(  crystals,  winch  by  the  usual  melhodji  of  analysis 
irere  proved  to  be  puic  i^ilex. 


;urc 


To:  Correspor^dentSm 

t  find  myself  a^ain  unfortunutdy  obftg;ed  to  postpoofmy 
tt&iwer  to  A«  H.  Z.  till  next  month* 
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ARTICLE    I. 
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Obstrs€dion*  and  Experiment*  on  Vision,     Bjf  Williak 
Charles  Wells,   iV.  D,  F,  «,  5.  ♦ 

I.    1  WAS  consulted,  in  the  beginning  of  the  year  ]  80&^  t^ncommon  dis- 

■  •  »..  I  '   ,  »  i«  1  .  case  of  VLtion 

Upon  a  diM*ase  of  Tt«ion,  which,  at  far  ai  J  know,  has  not 

liitheTio  h^vk  ineotioncd  by  any  author.     The  subject  of  il 

was  a  gcntlrtnan  abottt  lhirry,fi»e  years  old,  very  tiill,  and 

jncfintng  to  be  corputcnt.     About   a  month  before  I  sav? 

him,  he  had  been  attacked  with  a  catarrh,  and  as  this  waf 

tearing  hiin,  he  was  seizrd  with  a  slight  stupor,  and  a  fccf. 

Itt^  of  Wright  in  his  forehead.     He  began  At  the  same  time 

to  Si*c  leas  distinctly  than  formerly  with  his  right  eye,  and 

fo  lo*e  the  power  of  moving  its  upper  lid.     The  pupil  of 

the  same  eye  wns  now  also  observed  to  be  much  dilated. 

In  a  few  days  the  k'ft  eye  became  similarly  atfected  with 

the  rifht,  but  in  a  less  degree.     Such  was  the  account  of 

the  case,  which    I   received   from   ihe  patient  himself,  and 

itxim  tJie  surgeon  who  attended  him.     The  former  added, 

that  ftreftously  to  his  present  ailment  his  sight  had  always 

t»eco  so  good,  that  he  bad  never  used  glasses  of  any  kind 

to  iiiiproTe  it.     Ou  examining  his  eyes  myself,  I  could  not 

iliacoTcr  in  them  any  other  appearance  of  diseaie^  than  that 

tlielr  pupils,  the  right  parttcalarly,  were  mrncb  totr  targe. 


*  Phil.  Trans,  for  1811,  p.  37a. 
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Aod  that  their  size  wm  little  affected  hj  the  quantity  of  ligbt 
which  passed  through  them.  At  iirse,  I  thought  that  their 
dllatattOQ  was  occasioned  by  a  defect  of  sensibility  in  the  re- 
tiDas ;  but  I  was  quickly  obliged  to  abaodoa  this  opioioD, 
as  the  patient  assured  me,  that  his  sencatioQ  of  light  was  as 
strong,  as  it  had  ever  been  during  any  former  period  of 
his  life.  I  next  inqoired,  whether  objects  at  different  dis. 
tances  appeared  to  him  equally  distinct.  He  answered,  that 
tie  saw  distant  objects  accurately,  and  in  proof  told  me 
what  the  hour  was,  by  a  remote  public  clock  ;  but  he  added, 
that  the  letters  of  a  book  seemed  to  him  so  confused,  that 
it  was  with  difficulty  he  could  make  out  the  words  which 
they  composed.  He  was  now  desired  to  look  at  a  page  of 
a  printed  book  through  spectacles  with  convex  glasses.  He 
did  so,  and  found  that  he  could  read  it  with  ease.  From 
these  circumstances  it  was  very  plain,  that  this  gentleman., 
at  the  same  time  that  his  pupils  had  become  dilated,  aod  his 
upper  eye.ltds  paralytic,  had  acquired  the  sight  of  ao  old 
man,  by  losing  suddenly  the  commiind  of  the  muscles  by 
which  the  eye  is  enabled  to  see  near  objects  distinctly ;  it 
being  known  to  those,  who  arc  conversant  with  the  facts 
relating  to  human  Ttsion,  that  the  eye  in  its  relaxed  state  is 
fitted  for  distant  objects,  and  that  the  seeing  of  near  ob- 
jects accurately  is  dependent  upon  muscular  exertioo. 

The  disease  of  which  I  hare  spoken  is  perhaps  not  ex* 
tremely  rare.  For  hating  related  the  preceding  instance  of 
it  to  Mr«  Ware»  a  fellow  of  this  society,  he  was  kind 
enough  shortly  after  to  send  to  me  a  young  woman,  who 
appeared  to  be  likewise  affected  with  it.  But  as  I  saw 
her  only  oncey  and  had  not  then  sufliciefit  time  to  examine 
htr  case  minutely,  1  speak  with  diffidence  conceraing  Its 
nature. 

II.  After  I  had  reflected  frequently  upon  these  cases,  it 
occurred  to  me,  that,  as  the  juice  of  the  herb  belladoonat 
when  applied  to  the  eye,  occasions  the  pupil  to  dilate  con- 
siderably, and  to  become  unalterable  by  light,  an  effect 
'  might  at  the  same  time  be  produced  by  it  upon  visjon,  si- 
nilar  to  that  which  I  bavcjust  described.  I  had,  indeed^ 
in  the  course  of  a  few  years  immcJtatefy  preceding,  ap- 
plied belladonna  seferal  times  to  m^  owsk  cyes^  without  ob* 
5  lerring 
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3tT^]ngnny  change  in  1117  sight,  beyond  what  I  rcferr(^  to 
th«  tncrea^cU  ^ite  of  the  pupils;  but  as  I  had  not  looked 
for  zny  other,  J  thonght  it  possible,  that  some  »ddi{ioniil 
one  might  have  happened,  without  my  having  perceived  it. 
I  rcsulvcd  therefore  to  make  the  expcrimtnt  anew,  Bot  to 
conduft  it  with  precision,  tt  was  previously  necessary  to 
know,  to  what  extent  I  possessed  the  faculty  of  adapting 
my  eyes  to  difierent  distances.  On  this  subject  I  had  made  Stitc  of 
txiany  eiperimcnts  wilh  great  care,  nearly  twenty  yean  Imi-'"^®'^'* 
fore,  and  had  ascertained*,  that  with  my  left  eye,  which 
^as  more  perfect  than  the  right,  I  could  bring  to  single 
points  on  the  retina  pencils  of  rays,  which  flowed  froafi 
ewery  distance,  greater  than  that  of  seven  inches  from  the 
cornea.  In  the  me-an  time,  however,  my  e)e6  had  altered 
considerably,  with  respect  to  their  seing  near  objects  dis- 
tinctly,  and  I  had,  in  consequence,  been  obliged,  not  only 
to  nse  convcji  glasses,  but  to  change  them  several  times  for 
others  of  higher  power*  No  dependancc  therefore  being  Power  of  adapt- 
now  to  be  placed  on  my  former  experiments,  in  regard  <o  J[J^J^^™^^^ 
the  present  stale  of  my  sight,  I  repeated  Ihcm,  and  founds 
to  my  great  surprise,  that  the  power  I  once  possessed  of 
adapting  my  eyes  to  different  distances  was  entirely  gone; 
iff  other  words,  that  I  vias  now  obliged  to  regard  all  ob. 
jectf,  whether  nrar  or  remote,  in  the  same  refractive  state 
of  (hose  organs.  1  found  also,  that  my  ryes,  considered 
aa  mere  optical  instruments,  were  nearly  the  same  as  they 
fiad  hecn  in  my  youth,  and  that  the  convex  glasses  which  I 
used  did  very  little  more  than  supply,  with  respect  to 
near  objects,  the  place  of  a  living  power  which  I  had  lost/ 
withoirt  compensating,  except  in  a  very  smalt  degree,  for 
any  alteration  in  the  external  shape  of  the  eye,  or  any 
change  tn  the  configuration  of  its  interior  parts.  J  as- 
certaioed,  for  instance,  that  to  give  my  left  eye  the  refrac- 
tive power  which  It  formerly  possessed  while  in  its  most  re- 
laxed state,  that  by  which  it  was  enabled  to  bring  a  pencil 
of  parallel  rays  to  a  point  on  the  ntina,  a  glabs  of  thirty- 
six  indiM  focus  was  fully  sufRcient ;  wirercus  (o  produce  an 
c^tial  effect  upon  rays  proceeding  from  a  point  at  the  dls* 


*  Essay  on  Single  Visiofl  with  two  eyes,  he,  p.  137. 
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lance  of  %c^en  inchfs  from  my  eye,  ihc  other  cxfrcmlfy 
my  anoiont  r-^naic  of  perfect  visi*»n,  1  was  now  obljgrd 
cmplf^y  a  ^Ligs  having  a  foc«a  of  only  six  inches.  I  regret 
mnch,  that  I  had  not  made  inch  experrmi-tits  fr^quroMy  be» 
fore,  a^  I  think  %t  Tery  probible,  that  I  shoutd  hate  found 
a  period  in  the  progress  of  my  fJMnn  to  its  present  state, 
in  which  my  rapacity  of  seeing  di^^tflnt  objects  \»a.<  the  same 
as  in  my  youth,  aod  when  therefore  the  whcdc  of  my  im» 
perfect  tision  of  near  objects  would  have  been  oiling  to  a 
)oai  of  the  muscular  pov^rrs  of  my  eye. 

As  there  ran  be  no  good  rea.^on  for  suppoKin^^,  that  the 
charigf^  nhirh  have  occurred  in  my  eves  are  different  from 
(hnsr.  whirH  the  vyes  of  by  far  the  greater  nifmbcr  of  per- 
sons, who  are  not  short-pightpd^  underfjo  at  the  approach 
of  old  a^e,  it  is  evid^-nt,  that  'be  cif^erimviits  of  ))r. 
Young*  on  the  eye  of  Hanson,  whom  the  teamed  author 
rori«idend  as  a  very  fair  suhjcrt  for  ^"ch  trials,  furnikh  oo 
jifoof,  that  the  want  of  the  crystalline  ten*  dt^aliiut  a  per^ 
Fon  from  having  perfect  Tjskio  at  ditTcrcot  di^tancf^  ;  for  ap 
K  ininii  was  *ix»y  three  years  old,  it  i»  highly  pmhaMe  that 
fhr  result^  of  the  eitperiments  would  hare  been  riactly  the 
Fam*^,  if  he  had  still  potsessed  that  part  of  his  eye. 

IFL  flaring  di^cotered,  that  my  own  eye*  were  nnfif  Cor 
the  experiments,  w  hirh  1  Mi^hftl  to  be  made  with  bella* 
cfonna,  I  instructed  an  iD*;eniD»is  young  phy«!Tri4Tn,  Dr. 
C'utfinf^,  from  (he  i.slaod  of  Barbadors,  and  now  rcBidin^ 
fherr,  in  the  menner  elsewhere  dc«crihed  by  me  +,  of  a^, 
rertninins:  his  range  of  perfect  vision  by  niean^*  of  himinout 
•pointv.  Thi»  he  found,  iu  runsrqurnce,  to  bt-gin,  with  r«u 
tppct  fo  his  left  eye^  at  the  distance  of  fiii  inches,  and  not 
in  terminate  at  the  diitanre  of  eight  feet ;  bnyond  which  he 
conld  not  &ee  clearly  the  object,  with  which  he  had  hitherto 
made  his  experiments,  the  image  of  the  flame  of  a  catHlU 
in  the  bulb  of  a  small  thermometer.  The  flame  of  a  tampi 
diitant  abont  sixty  yards,  gave  a  faint  indication  of  itA  rays 
meeting  bi'fore  they  felt  npon  the  retina;  the  ray«  from  a 
star  had  Tcry  cvideot)^  their  focus  a  litlJe  biiforc  that  mem* 

•  Phil.  Trans.  1801,  p.  6C:  see  Joi irnal  4to  scries,  vol.  ¥, 
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lie  oow  applied  (he  jufce  of  belladonna  to  his 
left  eye*  Half  aa  houf  after,  whuii  hh  pii|iil  was  but 
IJUlo  dilat£(i,  perfect  Tision  coimiiGiict'd  at  the  distance  of 
i^teii  inches;  in  fifteen  minutes  more,  it  began  at  the  dla. 
taiicc  of  Uiree  ffSt  and  a  half.  When  his  t)u|)tl  had  acquired 
it>  greatest  eolargemeut^  the  rays  fioni  the  iiuagc  of  (he 
fiamc  of  a  candle,  in  the  bulb  o(  a  small  thermometer  at 
tb«  distance  uf  eight  fect^  could  not  be  prevenied  from  con. 
▼i'rging  tu  a  |ioinl  behind  the  retina.  1  he  rayii  from  lantpt 
still  mure  distiiat,  and  from  stars,  had  their  fui:u86e»  at  the 
sauK:  tine  on  the  retina.  This  state  uf  Ti»ioii  continued, 
Sn  Nit  greatest  eateut,  to  the  fotlowing  day  ;  and  U  was  not 
an  the  ninth  day  after  the  »(» plication  uf  the  bdladonna, 
that  he  completely  recovered  the  power  of  adapting  hia 
eye  lo  near  objecti.  While  his  left  eye  vra*  thus  affected, 
tHc  vbion  of  (he  right  remained  unaltered. 

Dr.  Cutting  remarked,  while  his  let*t  eye  w<i«  returning  to  Dilatafion  of 
U»  uaturaf  condition^  that  the  dimitiutiun  uf  the  pupil,  and ^^^y^ p^^"* 
the  increase  of  the  range  of  perfect  Tision,  did  not  keep  pofdonal  to  the 
regular  pace  t^ith  each  other;   but  that,   after  hjti  pupil  had 
nearly  reltirned  to  its  foniter  siize,   hij^  capurrly  uf  adapting 
the  eye  to  ditTureut  distances  lAaa  btill   fery  limited*     Ai 
these  effect*  therefore  are  not  insijiarably  cunnectedj   they 
may  occur  in  others  in  a  dlHcretit  niiinner  from  that  which 
he  observitl.     A  great  degree  o(  dilaiafiijii,   for  eiample^ 
may  Cake  place  in   the  pupd,  nithout  a  total  want  of  tbo 
t>u«er  lo  Jidapt  the  eye  to  ditlurent  distances. 

Thoti^h  ]  could  not  doubt  the  accuracy  of  Dr*  Cutting'!* "Hie ex peri- 


ebser rations,  more  especidlly   as  the  altered   slate  of  hiit 


ment  repeated 


with  the  other 


;iy«  bad  lasted  a  considerable  time,  and  as  he  had  not  buen^yv. 
prevented  by  uihcr  occupations  frum  attending  minutely  to 
the  a^^p^arances^  which  were  conaequeul  iipnti  it;  yct^  as 
&e  Idas  the  6nt  person  who  had  ever  apjiJied  belladonna  to 
Jiis  eye,  for  the  purpose  M^^hich  has  been  mentioned,  and  as 
ic  results  had  been  reniarltable,  I  reqitesk-il  him  to  repeat 
iti  experiment  with  his  other  eye.  lij  cotnplied  with  my 
drc,  and  fouud^  that  the  a(ipearanccs  which  followed 
^Vere  sitniUr  to  those,  which  ha  J  been  produced  by  the  ap- 
pUcation  of  belladonna  to  his  left  e)e. 

It 
If 
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It   will,    perhaps,    be   IhoBght 


ordinary,  that 


SttJl  QR 


The  b«Uatloinin» 

iDftr*  ihaii  su»-  the  bclUdoiina,  brought  parallel  rays  to  a  focus  anterior  to 
mg  powcr*^'^'  *^*^  rcUna;  but  that  similar  raya  met  in  a  point  upon  tho 
retina,  while  the  eye  wai  under  the  full  inllueitcc  of  that'] 
subftancc;  as  it  may  hence  seem,  that  tho  belladonna  had 
done  moTO  than  merely  sui^pcnd  the  e^ccrci&e  of  the  power, 
by  which  the  eye  is  6tted  to  see  near  objects  distinctly.  An 
obsertation  drawn  from  the  furiuer  state  of  my  own  fi^hl 
will,  I  expect,  make  this  matter  plain. 
I>iff«eiitap-  When  I  enjoyed  the  faculty  of  adapting  my  cyei  to  oh- 
pMranc«j)f  j^,pjg  ^^  different  distances,  the  rays  of  a  star,  which  waa 
yiewetl  attcntitcty  by  tnc,  always  met  in  a  point  a  little  be- 
fore the  retina^ ;  whence  I  at  first  concluded,  that  my  eye 
iras  unfit  for  accurate  vision  by  parallel  rays»  Biit  1  after, 
ward  found,  that  if  I  looked  at  a  star  carelessly,  its  raya 
bad  then  their  concourse  on  the  retina.  In  the  former  case, 
from  Jong  habit,  originating  in  my  having  chiefly  riewe4 
Dear  objects  with  attention,  some  small  exertion  was  tnado 
for  the  accurate  view  of  a  distant  object,  though  nono 
was  reijttiiitc;  in  the  latter,  all  demand  for  eiertion  ccas« 
inftf  my  eye  fell  info  (he  most  relaxed  condition,  that  by' 
which  it  was  fitted  for  parallel  rays,  Dr,  Cutting's  eyo 
teems  to  hare  been  similar  to  what  my  own  once  was,  jn  re« 
gard  to  such  rays  ;  but  as  he  had  not  acquired  the  faculty 
of  viewing  a  distant  ohjtrct,  without  making  some  exertion^ 
the  rays  from  a  star  crossed  one  another  in  his  eye  before 
they  came  to  thf^  retina.  The  capacity,  however,  of  mak. 
ing  any  exertion  was  taken  away  by  the  belladonna,  and 
pencils  of  parallel  rays  were,  io  consequence,  brought  to 
points  upon  that  membrane* 

IV.  Being  now  in  possession  of  a  new  instrument,  I  nexlj 
attempted  to  gain,  by  means  of  it,  some  iUustration  of  thi! 
changes,  which  the  ruioti  of  short-sighted  persons  tioder^ll 
goes  from  age. 

It  has  been  rery  generally,  if  not  universally,  asfcrted 
takM^spccting  jjy  sysfomatic  writers  upon  vision,  that  the  short-sighted 
arc  rtfodured  by  age  fitter  for  seeing  distant  objects 


Elfects  of  age 
eo  short  sisbt 
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tibcy  were  In  their  youth.     But  this  opioioD  appears  to  me 

tto/oaoded   io  fact|  and  to   rest  altogether  upoo   a  false 

analog/.     If  those  ivfao    possess    ordinary  Tbioa,    whca 

jouDg,  become  from  the  flatness  of  the  cornea,  or  other 

chaagei  in   the  mere  structure  or  the  ey^y  long-sighted  at 

they  approach  in  old  age,  it  follows^  that  the  short-sighted 

must,  from  similar   changes,  become  better  ilttcd    to    see 

distant  objects*     Such  appears  to  have  been  their  reasoning. 

But  the  course  pursued  by  nature  seems  Tery  dilFerent  from 

that  which  they  have  assigned  to  her.     For  of  four  short. 

sighted  persons  of  wy  acquaintance,  the  ages  of  whom  are 

between  fifty-four  and  stity  years,  and  into  the  Dtate  of 

whose  rtsion  I  hare  inquired  particulaHy,  two  baTe  not 

Qbserred   that  their  rision   has  changed  since  they   were 

young,  and  two  haTe  lately  become,  in  respect  to  dbtant  Short  si {btfbr 

objects,  more  short-sighted  than  they  were  formerly.     As^^'^^^**^ 

the  manner,  in  which  this  change  has  occurred,  is  UDnoticed| 

I  believe,  by  any  preceding  author,  1  shall  here  relate  the  ^| 

more  remarkable  of  the  two  cases. 

A   gentleman,   who   is  a  fellow  of  this  society,  became  Shortsighted 
•horl^sighted  in  early  life;  and  as  his  profession  obliged  him^JJ^'J^  fer*"*^ 
ta  attend  Tery  much  to  minute  Tisible  objects,  he  for  many  retaotc ol]||eals» 
jeart  wore  spectacles  with  concave  glasses  almost  constant- 
IjTi  by  the  aid  of  which   he  saw  as  distinctly,  and  at  as 
yteat  a  rariety  of  distances,  as  those  who  enjoy  the  most 
perfect  f  ision.     At  the  age  of  fifty,  howeTer,  he  began  to 
re,  that  distant  objects,  though  Tie  wed  through  his 


appeared  indistinct,  and  he  was  hence  led  to  fear, 
tb^  his  ejFes  were  affected  with  some  disease.  But  happen^ 
JDg  one  day  to  take  up,  in  an  optician's  shop,  a  single 
coDcare  glass,  and  to  bold  it  before  one  of  his  eyes^  while 
liU  spectacles  were  on,  he  found  to  his  great  joy,  that  ho 
kad  regained  distinct  Tision  of  distant  objects.  With  regard 
to  toeh  objects,  therefore,  he  had  iati'ly  become  shorter 
aifllAed  tJiau  he  had  formerly  been.  But  along  with  this 
dkange,  another  occurred  of  a  directly  opposite  kind.  For '^  ^  '^ 
whea  he  wished  to  examine  a  minute  ubject  atteotiTely,  such 
as  lie  used  to  SM  accurately  by  means  of  his  spectacles,  he 
vow  fouod  it  necessary  to  lay  them  aside,  and  to  employ 
Ui  luyUd  eyo.     Q«  bad  becomei  therefore,  ia  respect  to 
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near  objcrts  longer-sighted.  The  power,  conspquently, 
this  gentleman,  to  tdipt  the  eye  to  differenl  distancon^  H 
either  totally  lust  or  much  diminiiihed  *  btit  (he  point,  or 
tmall  Bpacft  (o  which  his  perfect  i/Uioo  is  now  confined,  in* 
itead  of  being  thi^most  remote  to  which  he  conld  formcrlj' 
accommodate  his  ryes,  as  is  commonly  the  case  with  the  m*- 
dioarity  sightcil  when  they  are  t^ecoming  old,  is  now  placed 
beiween  the  two  extremes  of  hts  former  range  of  accarate 
▼ision.  The  eyes  of  the  other  ihort*<.igh  ted  person,  a  phy» 
stcian  of  considerable  Icfirning,  whose  vision  ha«  been  alter- 
ed hj  age,  have  been  affected  in  a  similar  manner,  bat  not 
in  80  great  a  decree. 

As  the  only  change,  which  had  occurred  from  a/je  in  (he 
sight  of  such  of  my  acquaiatance  as  were  considerably 
niyopic,  was  a  lessening,  on  both  sides,  of  their  range  of 
perfect  I' isi on,  I  conccired,  that  this  naiglit  bo  the  ordinary 
procedure  of  nature  in  such  cases,  and  that  it  might  be  imi- 
tated, in  a  young  tihort-sightcd  person,  by  the  application 
FTpprimenu  of  bcliadoona  to  his  eyes.  I  liave  hitherto  not  been  able  lo> 
^.*a  Ihort*^****"  °^^^*'*  permission  to  mafee  lh«  c.vperiment  on  any  young 
sighted pereon.  person,  who  is  Tcry  }ihort-sij»hU'd.  Two  gentlemen ,  how- 
erer,  who  are  somewhat  shorl-Mghtcd,  hare  readily  sub. 
mltted  to  if ;  one  of  iheni,  Mr.  BluadelK  a  diligent  anil  In- 
genious student  of  medicine;  (he  other,  Mr  Patrick,  a  welt 
*  cdncaled  young  surgeon  in  London.  The  fir»t  eirperiment 
was  on  Mr.  Bfuudell,  and  the  apparent  result  was,  that  (h« 
rtngc  of  his  uccurate  tision  was  considerably  diminished  at 
both  ends,  but  not  annihiluttd.  Mr.  Bhindell,  however^ 
afterward  informed  me,  that  he  repeated  the  experiment 
with  more  care  in  the  country^  and  found,  that  io  one  eye 
the  nearest  point  of  perfect  virion  was  moved  forward  about 
Iwo  thirds  of  the  whole  range,  and  to  tJie  otber  about  one 
third  ;  but  that,  with  respect  to  both  eyes,  the  most  remote 
points  of  the  rana:es  wrre  unchanged.  He  added,  ihal  while 
one  eye  was  under  the  influence  of  the  belladonna,  the  other 
became  shorter-sighted  than  it  had  been  before;  but  the 
difference  was  not  so- great,  as  to  induce  me  to  place  entire 
eonfidence  in  the  justness  of  his  obsenrafion.  I  tliink  It 
light  to  mention  hero,  that  from  miMake  I  applied  only  two 
ikM9  of  the  ordinary  qnaptity  of  belladefina  tQ  hi«r«ye^  in 

fbe 


I 


I 
I 


tpCTimcnt ;  and  f hat  lie  probably,  in  cat»«tquence 
of  m/  mwple,  opplk»d  no  ranre  when  he  mnde  <h<*  se- 
conJ;  astbh  might  have  been  the  reason,  that  during  botli 
expcnmefits  he  retained,  in  pari,  the  capacity  of  adapting 
Jlbefn  In  diflerent  dil^anccs. 

The  cjrperiment  on  Mr  Patrick  iras  conducted  by  myself,  Another 
ifler  ht  liad  bttn  frequently  excrc1?cd  in  obserTlng  the  ex.  ""*®*'* 
tet»t  of  Ms  p«'rfvct  f Uion.     The  results  «-erc  similar  to  those 
winch  had  been  remarliet]  by  Dr.  Ciitirng,     The  poner  of 
tiering  the  adaptation  of  his  eye,  according  to  the  distance 
of  the  objects  fiewed,  was  for  some  time  entirely  lost,  and  his 
tif^ht  heciine  accunifclv  fitted  for  such  only,  as  were  placed 
at   tlie  farfher  eilremity  of  his  former  range  of  perfect  tt- 
iion.     While  ono  eye  was  under  the  inflaoncc  of  the  bclla-  TJie  juict  nf- 
donna,  the  wtMoiTof  the  other  was  unaffected.  i^^^T^^lT 

From  lh€6e  *  ntt  it  seems  probable,  that  belladonna  bid  noi  pro- 

will  in  no  ca»«  the  same  elfect  i»pon  a  youne  iihort-  ^i'"  ^^*  effect 


»d  persoD«  that  age  hu  produced  in  the  two  instances  of 
which  I  bare  «paken.     I  cJtpccf,  howcter,  to  ha?e  an  op-  Farther  ex {>« 
|»ortunily  of  rep^^ating  the  experiment  on  two  person*,  who  f^Tieimto  b« 
are  lery  cunflderiibly  shurt-si|;lited ;  and   T  fhall  take  the 
lilwfiy  of  con^mnnicaling  the  result  to  the  R'^yal  Society, 
l^gtlber  w\ih  M^me  observations  I  h:ive  nircady  made,  and 

which  T'hope  to  make,  re<»prcfif»g  thojse  persons,  who  Power  of  the 
to  rrJaJn  to  extreme  old  ago  the  power  of  Eccin^  per-  f^  olTajrc 
ftdly,  ft4  fkf  %%  the  accommodatinf^  powpr  of  the  eye  is  con- 
I,  both  digtmne  and  near  ohjecfs  ;  and  of  others,  who, 
being  v«t»hout  thl«»  power  for  many  years*  appear  to  or  recoTcred, 
rPffaio  itata  timtlAr  period  of  life.     Probably  the  making 
known  my  intention  may  fartlitare  it*  accomplishment,  by 
iDtlacinf  other  Fellows   of  the  Society  to  furnish  me  with 
opportuniticf  of  increasing  my  knowledge  of  these  subjects. 
In  the  0111^0  lim*^  I  «hall  otfcr  a  few  words  upon  two  other 
topics  in  virion,  which  seem  to  derire  illustration  from  oiy 
eaperimenlfi  with  belladonna, 

V*  I*  Not  only  do  the  pupils  move  together,  when  both  Moving  of  botb 
if«i  M«  in  a  healthy  «tate,  but  the  ptif  U  of  one  eye  affected  P"P*'*^«r^er» 
wiiJi  ^tMttA  ierrnamo»r4  with  the  pnpil  of  the  other,  as  long 
a»  this   remains  sound.     These  facts  are  generally,  but  in  not  cnrin^  to 
m^  opinion  crfoneoasly,  attributed  to  the  immediate  lym-  '"J^'JJ^'''**""*" 

pa  thy 
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paiby  betweea  the  pupils.     For  whea  <lie  pupil  of  one 
becomes  dilated  from  the  applicatioo  of  belUdoona^ 
pupU  of  the  otber^  lo  far  from  dilating,  becomef  fiiiAlloir 
Pupil  of  one      It  folio WB^  therefore,  that  the  size  uf  the  pupil  is  depeodanC, 
theimpT«sion  n«>t  ooly  OD  the  impression  of  light  on  the  retina  of  its  own 
aflightonthc  eye,  but  on  that  also  which  is  made  on  the  retina  of  the 
other;  and  that  the  moTing  of  the  two  together,  which  for 
the  most  part  takes  place,  is  only  an  accidental  conscqnencc 
of  the  fact  which  I  have  mentioned. 
Capacity  of  the     3.  As  the  action  of  the  external  muscles  of  the  eye  h 
tothecxiemal  ^^^^  frequently  resorted  to,  for  an  explanation  of  its  capa 
muides}  city  to  see  objects  perfectly  at  different  distances,  I  request- 

ed Dr.  Cutting  to  attend  to  this  matter.     He  accordingly  as. 
certained,  while  his  eye  was  in  its  natural  state,  the  distance 
from  his  face  of  the  nearest  point,  at  which  be  could  make 
s  the  two  optic  axes  meet,  this  being  the  greatest  trial  of 

strength,  to  which  those  mnscles  can  be  exposed.     Shortl 
after,  he  repeated  the  experiaicnts,  while,  in  coosequen 
of  the  application  of  belladonna,  he  wa?)  without  the  pow 
of  adapting  his  eye  to  different  distances,  and  found,  th; 
the  strength  of  those  muscles  was  not  dimEiinished.     It  fol 
lows,  therefore,  not  only   that  the  external  muscles  ha^ 
little  or  no  concern  in  fitting  the  eye  to  see  distinctly  atd 
ferent  distances,  but  that  the  same  Is  trae  with  respect 
the  cornea;  as  we  cannot  supiiose,  that  its  mechanical  pr 
pcrties  were  altered  by  fho  belladonna,  or  at  least,  that 
became  more  infleiiibje  from  the  application  to  it  of  the  jui 
of  that  herb,     I  had  before  made  a  similar  experiment 
myself,  by  comparing  what  had  been  the  strength  of  the  e: 
lernal  muscles  of  my  eyes  twenty  years  ago*,  with  what 
vas  after  I  had  lost  the  power  of  altering  their  refractif« 
state;  but  though  f  found  uo  difference,  yet^  aa  their  coats 
might  hare  in  the  mean  time  become  more  rigid,  I  th 
it  right  to  have  the  experiment  repeated,  in  a  manoer 
which  no  objection  could  be  taken. 
but  apparently      ^^^  «>nly  other  part  of  the  eye,  or  its  appendages,  whici 
to tlie  cxy»t^-    remains  for  cnabtiag  os  to  see  equally  well  at  very  different 
distances^  is  the  crystalline ;  and  that  it  d^es  produce  tlu» 
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effect,  cither  wholly,  or  Jtry  oearlj  so,  is  manifest,  from 
the  oecentfj  etea  young  persons  are  under,  who  have  lost 
it,  of  using  gta&ses  of  very  different  couTetities  for  near 
and  rctnole  t>t>jects.     But  in  what  way  this  important  office 

performed  hy  it  seems  still  unknown.     The  learned  Dr. '*^**^gh  it  haa 

oung,  indeed,  as  well  as  others  before  him,  has  supposed,  proved  that 

lat  the  crystalline  has  the  power  of  altering  its  figare ;  but  tl^i^  can  alter 

te  proufs  hitherto  gifeu  in  favour  of  this  opinion  appear*      *"™' 

rcry  defect! fe.     In  1794,  1  attempted  to  submit  its  justness 

the  test  of  direct  experiments,  by  applying  to  the  crystal. 

^lincs  of  oxen,  which  had  been  felled  from  thirty  seconds  to 

a  minute  before,  chemical  and  mechanical  stimuli,  and  those 

of  galraaism  and  electricity  ;  but  in  no  instance  was  any  al. 

iteration  of  figure,  or  other  indication  of  muacuUr  power, 

lObserved.     All  of  these  stimuli  were  applied  to  the  crystal. 

[Bne  while  it  was  surrounded  by  air,  and  some  of  them  while 

lit   was  coTercd  with  warm  water.     Last  summer,    after  I 

^kaew  that  men  lose,  from  increase  of  years,  the  faculty  of 

iteriug  the  refractiTe  state  of  the  eye,  I  thought  it  possible, 

tat  the  oxen  on  which  I  had  made  the  experiments  were  too 

^Id  for  them.      I   therefore  repeated  most  of  them  on  the 

rstallioea  uf  a  calf  and  a  larab;   but  kLitl  no  motion  was 

be  «een.     Dr.  Young  has  made  similar  experiments  witli 

similar  event;  hut  he  thinks,   that  no  argument  can  hence 

dertf  ed  against  bis  opinion,  as  neither  can  motion  be  ex* 

cited  in  the  UTea,  by  any  artificial  stimulus.     In  the  first 

Sy  however,  it  is  not  agreeable  to  just  reasoning,  to  re- 

an  unknown  thing  as  an  exception  to  a  general  rirlei 

Father  thua  as  ao  example  of  it;  in  the  second^  themotioni 

of  the  area  are  iofoluntary,  whereas  the  adaptation  of  the  eye 

is,  in  part  at  least,  under  the  command  of  the  will ;  and  ia 

the  third,  the  crystalline  seems  very  unfit  for  performing  tlie 

lotions  which  he  assigns  to  it;  for  if  its  figure  be  altered 

[out  of  the  body,  by  external  force,  it  does  not  restore  it* 

felf,  bat  retains  the  shape  which  has  been  given  to  it,  like 

piece  of  dough,  or  iofi  clay.     Possibly  farther  experi. 

Its  with  belladonna  may  contribute  to  remove  the  ob* 

'wcurity  which  at  present  surrounds  this  lubjecL 
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Mtthod'of  ftfoditcin^  I  feat  ^    ^^'*^    ^^'i   V(utvri«   r/* 
Ariklesy  from  Pil-coal.     Bj/  Mr,  B.  Cook,  of  B/rnttN: 
ham  *. 


Products  from 


SIR, 

JtiAVING  paid  mnch  aKenttou  to  the  procuring  of  gai,  ani 
othi^r  products,  from  pit.codl,  I  now  beg  leave  to  faj  befor< 
the  Society  for  the  Cticouragement  of  Arts  &c.  tbtr  re^ul 
of  some  of  my  cxperimcot*  on  pit-coal,  and  the  methad*  o1 
produmg  the  suaJrj  articles,  of  which  I  have  sent  samplesj 
and  a  japanned  waiter  varnished  therevrlth,    Th«  qoamit] 
of  clear  tar,  Trhich  mtif  be   produced  from  every  hundred 
weight  of  coal  J  is  about  four  pounds  ;  from  which  a  llqtiorj^ 
or  toUlile  oil,  may  be  distilled,  which  answers  th«  purposei 
of  oil  of  turpendne  in  japanning.      Every  gallon  of  tar  wifli 
proddce  nearly  tno  quarts  of  thij^  oil  by  distillation,  and 
residuum  will  be  kft  nearly,  if  not  quite,  rqiial  to  the  bf'4( 
Japan  famish,  asphaltnm,     I  have  sent  a  %valter,   or  hand. board,  japanmi 
Mith  varnish  made  from  this   rcsidtittm,  and  the  vulatilo  oil 
above  mentioned.     This  dries  hoont-r,  and  will  he  found  u 
answer  m  well  as  the  best  th\  of  turpentine,  a  circumstanei 
which  will  be  of  immense  advantage  to  this  country;  as^  it 
the  vicinity  of  Birmingham  only,   nearly  ten  thou!>and  toni 
of  pit-coal  arc  coked  or  clKined  per  week  ;  and  all  the  tai 
has  hitherto  been  lost:  but  by  my  process,  I  dareTLntore  U 
lay,  that,  from   the  various  coal  works  in  this   kingdumj 
more  tar  might  be  produced  than  would  supply  all  our  durk< 
yards,   boat  builders,  and  other  trades,   with  tar  and  pitchy] 
beside  furnishing  a  substitute  for  alt  the  oil   of  tarpentmt 
and  asphallum  used  in  the  kingdom,  and  improving  the  cok( 
so  as  to  make  iron  with  less  charcoal. 

I  have  sent  a  large  specimen  of  the  aipbaltutn,  and  Ihi 
Thi  bottles  containing  as  follows: — 

No,  1 A  sample  of  the  oil  or  spirit,  being  part  of  thai 

which  was  used  in  mAiug  the  Tarnish,    with  which  th< 
If  alter  sent  was  japanned. 

•  Transactions  of  the  Society  of  Arts,  vol.  Jtxviii-  p.  "3.    Tb* 
fUvpr  n^pUal  was  voted  to  Mr*  Cook. 
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No.  ^n — ^li  the  same  oil  or  spirit,  a  Uttlc  more  rectififd. 

No*  S* — The  samv,  stiU  farlhcr  rectified,  anil  of  course 
moreWcAr,  and  Trecr  from  smelt  ^  but  I  Jitid^  that  iho  spc* 
cimMit  No.  1,  answers  quite  as  «vel)  fur  Tarniah. 

Tar«BpiritU  oow  about  dght  shillings  pergallon,  and  tur.  FriceoriheUf- 
prutioc-splrit  about  fifteen  slitUings,  this  latter  lias  been,  '^i^'^' 
>«i)hin  the  last  t»ro  years,  as  high  as  forty. eight  shillings 
per  ^llon,  and  the  tar-.^plrtt  will  answer  equally  as  well 
/or  Y4rnUh,  a»  yov  will  obsiirfc  by  the  enclosed  certificate 
from  ^Ir.  Li^  Resche^  on  using  (he  coal.ur.t<pirit)  instead 
ot  the  turpentine  spirit. 

I  requested  Mr.  Le  Rcschc  to  use  the  tar-tpirit  jyst  iu  tt  is  pn^ferable^ 

the  same  wa?  he  would  the  foreign  spirit,  and  then  give  the  '"^'!  "'^*"^- 

/  o       r       1  o  |)ejuine  for  f«r- 

rarnibh  to  his  work-people  (u  uj^e,  Hithuut  making  any  re-  nnh. 
mark  to  them,  which  W4j>  dune:  he,  making  the  varnish 
himtelf,  fuund  it  mi^ed,  and  made  the  Tarnish  as  good  In 
appearance  as  (hat  prepared  with  the  foreign  spirit.  He  then 
^nfc  the  Tarni>h  to  his  ^vork^pcoplc  to  \thCy  and  when  they 
had  finhhvd  (heir  work  with  it,  he  found  from  their  report, 
that  it  answered  peifectly,  and  diicd  suuner;  and  Mrhun  the 
%alter  done  with  it  \^a»  giten  to  the  polisher,  it  was  found 
to  polish  much  vmoalher  under  thj  hand,  and  take  a  mure 
bi'autlful  gltfSB  titan  their  former  varniih,  as  the  article  now 
lent  will  show  on  inspectioa. 

I  am  of  opintan,  th»l  the  production  of  these  articled  will  CMJ-tar  ^upe^ 
be  of  great  public  scrfice.  Permit  me  to  add,  that  the  tim-  ''"^'^  ^^'  **^*  7 
bcr  of  ihlpt  paid  with  this  tar  i&  not  nearly  so  liable  to  be 
vonn-eatfa  as  those  done  with  common  tar. 

1  remain,  Sir, 

Your  humble  Servant, 
B.  COOK. 


ThcfoUomng  Certificate  tsas  received  from  Mr.  Le  Rcfche, 
t£'ko  prepared  and  applied  the  Vaniuh  of  the  Waiter  sent 
to  the  Society. 

TfflS  it  to  certify,  that  the  spirit  or  oil,  extracted  from  Test^monjr  of 
roaUtar,  H  every  way  adrquate  to  the  purpose  for  which  it 
U  Uitciwied,  as  a  substitute  fgr  the  foreign  spinl  or  oil  used 
in  japtoning. 

Mr. 


Mr.  Le  Ur^che, 


ss^ 


vJ^tpuL  rRoorctt  fhom  eoAL. 


ApparaUts  for 
pr«pttrm^  the 
prodifcU  from 


il 


Mr.  Cook  haTing  desired  me  to  inak«  a  Ir  jat  of  it,  \ 
or  waiter,  accompanying  this  paper,  was  got  op  in  my 
ntifactorj,  and  is  a  spectmen  lii  proof  of  its  ascfuln 
The  varnish  used  for  this  purpose  I  made  nyielf ;  and,  i 
stead  of  miTing  it  with  the  usual  spirit  or  oil  imported, 
which  is  now  become  excessively  dear,  I  mixed  it  with  the 
ipirrt,  or  oil,  extracted  from  coal-tar ;  and  I  can  truly  af- 
firm, that,  far  from  its  being  a  substitute  inferior  in  proper* 
ties  to  the  spirit  in  general  use,  I  esteem  it  far  superior 
stTeral  respect*. 

In  the  trial  I  made  of  it,  I  found  it  would  dry  quick 
and  the  Tarnish  mued  with  it  would  polish  with  more  c 
bear  a  good  lustre,  and,  in  short,  answer  erery  requis 
purpose  of  the  foreign  spirit.  If  to  these  be  added  (he  rca. 
sonable  price  at  which  it  may  be  sold,  I  cannot  but  pro- 
nounce it  a  discorery,  that  must  erentually  prove  greatly 
adfiiDtageous  to  the  manufacturer,  as  well  as  interesting 
erery  lorer  of  the  arts,  or  admirer  of  talent  and  ingenor 

Witness  my  hood,  the  16th  day  of  January,   1810, 

J.  S.  LE  RESCHE,  Japann 
Church  street,  Birmtngha 

Reference  to  Mr.  CooVs  Apparatus  for  prepni^n^  Gat 
and  oihcr  Producisfrom  Pit'Coalj  Pi.  IX, 
A,  Fig.  1,  PI.  IX,  h  a  common  fireplace,  a  store  bt 
with  brick,  haring  cast-iron  bars  to  put  the  fire  in  at,  and) 
flue  that  goes  into  a  chimney  ;  A  is  the  cast-iron  pot,  (whi 
holds  from  tweoty-fiTC  to  one  hundred  pounds  of  coal, 
cording  to  the  size  of  the  premises  to  be  lighted)  whick 
hangs  by  the  bcwels  or  ears  on  a  hook,  suspended  by  a  chain 
in  this  stofe  or  furnace,  about  three  inches  abore  the  bars 
of  the  grate,  and  three  inches  distant  from  the  sides  of  the 
store;  the  iire  then  Hames  all  round  this  pot,  and  as  it  does 
not  rest  on  the  burning  fuel,  it  is  the  ilamc  only  that  heati 
it,  so  that  it  docs  not  scale,  but  will  last  for  years.  The 
smoke  &c.  are  carried  off  into  a  chimney.  The  cover  d  at 
the  pot  is  made  rather  conical,  to  fit  into  the  top  of  the  pot 
close,  and  from  the  top  of  the  corer  the  elbow-pipe  pro* 
ceedA  as  far  as  the  mark  a*  The  other  end  of  the  pipe  with 
the  elbow  entering  the  water-joint  b  rifcttcd  to  it  after; 

whco 
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wb€S  tb^Uii  9f  cover  of  the  pot  is  pot  od,  the  bewcU  or 
come  ofer  the  elbow  of  the  pipe  that  is  on  the  lid,  and 
we4iii*p<it  between  them  and  this  elbow,  to  keep  down 
\«  eoftr  air-dght,  and  a  little  clay  or  loam  may  be  luted 
tile  joint,  if  any  gas  should  escape  round  the  cover  of  the 

Th«  other  etbow  B  goes  Into  a  water-joint,  formed  Ptirification  of 
9i  n  tnbe  «£Exed  to  the  cover  of  the  purifier  C ;  and  another  *^^  ^^* 
tube,  which  passes  through  the  lid  of  thepariher:  the  el- 
bow-pipe then  goes  over  the  inner  Cube,  and  Mr  hen  put  on, 
the  jointing  b  ittade  good  by  pouring  water  into  the  space 
between  the  Cubes,  which  renders  it  air*tjght.  The  gas,  as 
the  arrows  sbow,  passes  down  into  the  purifier  C,  which  is 
rather  more  than  half  full  of  water ;  the  use  of  this  water* 
joint  is  for  the  convenience  of  removing  the  lid  dy  to  which 
this  pipe  is  attached.  The  purifier  C  is  a  wooden  trough, 
•llh  a  tbeei*iroa  top,  to  «>hich  the  tubes  are  soldered,  aud 
it  is  fastened  to  the  trough  to  keep  all  secure  and  air.tight* 
The  sheets  of  iron,  e^fy  g^  h^  i,  ky  are  alternately  soldered 
to  the  Iron  (op,  and  fastened  to  the  wooden  bottom.  Now 
when  the  trough  is  half  tilled  with  water,  the. gas  pa^isei 
iat0  it  at  B ;  and,  as  it  can  only  find  its  way  out  again  at  R^ 
Uttiitt  past  through  the  water.  The  inner  pipe  B  reaches 
wmder  the  lurfaoe  of  the  water  in  the  trough  ;  now  when  the 
pa  ts  forced  Into  the  water,  it  would  rise  to  the  top  of  the 
purifier,  and  go  along  in  a  body  to  the  end,  and  out  at  Iho 
pipe  R,  if  the  sheets  of  iron,  e,/,  g,  k,  i,  and  ky  which 
stand  across  (he  trough,  with  openings  in  them  aUernatcIjr 
at  top  and  bottom,  did  not  stop  it,  force  it  to  descend  down 
iota  the  water,  and  hinder  It  from  going  any  way  but 
tJirotigfa  these  apertures,  purifying  it  all  the  tltue  it  is  pass. 
log  through  the  whole  body  of  water,  until  it  is  property 
wmsbed ;  it  (hen  escapes  through  the  pipe  R  at  the  end  of  the 
trovgfa  C,  passes  down  the  pipe  S,  and  is  carried  up  into 
Che  i^eaerroir  or  gazometer  K.  In  the  bottom  of  the  purifier 
is  an  aperture,  closed  by  a  plug  at  D,  to  let  off  the  ammonia. 
cal  water  and  tar  as  it  is  deposited,  and  the  pipe,  with  the 
cock  £  at  the  top  of  the  purifier,  is  to  burn  away  the  spare 
fts,  when  not  to  be  used. 

There  is  astop.cock  placed  in  the  main  pipe  at  F,  that  ^^thotl  of 
wbea  the  fctervoir  is  full,  and  gas  is  making,  and  cannot  p^^^^'^** 

be 
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be  ti&ed,  the  cock  may  be  turnetl,  and  preTent  any  gas  front 
p49»iiig  from  the  rc^erfoir,  and  by  opening  the  cock  Bun 
tiie  (up  of  Che  purifier,  and  firing  it,  alt  the  gi4  which 
matle  moru  than  is  w^uted  fur  usu  may  be  burnt  away 
thlii  was  not  done,  the  gas  wuufd  continue  to  find  Its  w 
into  the  rescfToir  K,  which  Hoiitd  uvertiow  and  produce 
'disagreeable  smell,  which  this  simple  ^vay  of  burning  it 
away  as  fast  as  it  Is  uiado  when  not  wanted,   prevents. 

It  may  in  aam^i  a>casurc  happen,  thai,  although  the 
has  passed  ihrough  the  purifier  C^  a  small  portion  of 
will  pajfS  along  with  it,  and  would  either  cio|;  the  pipe  S, 
accuinultttc  in  the  rescrroir*  Tu  aroid  this,  thure  is  pla 
at  the  bottom  of  the  pipe  S  and  G,  before  it  fisei  into 
rescrfoir,  ajar,  into  which  a  pipe,  made  as  shown  in 
diawtog,  conducts  the  tarj  this  collecLs  aU  that  passes 
through  the  purifii^r ;  it  is  filled  with  water,  over  which  the 
gas  passes  up  into  the  rrservoir,  but  the  tar  drains  dowa 
this  H»id  pipe  and  dcpocitit  ttst^f  in  the  jar  of  water.  Ttke 
longer  this  ^i}>e  S  is,  the  better,  a<i  it  serves  as  a  refrigitor 
H  is  a  plain  cask,  made  to  any  proper  sisCt;,  and  filled  wj 
water,  with  a  cock  to  draw  off  the  water  when  it  been 
foul.  The  upper  vessel  K  is  made  of  sheet  iron,  riteti 
together  in  the  nanner  eui^tne-boileri  are  made.  1/it  is 
from  fire  hundred  to  one  thou!>and  gallons  id  sisd,  il  wi 
require  only  two  cross  iron  bars  at  top,  and  four  ribs  do 
the  «idfs  (o  keep  it  in  form,  with  a  strong  ring  at  top  ; 
as  there  Ir  no  stress  on  this  ▼esse],  it  will  ascend  and  dcs 
easily  without  any  otiier  support  or  framing,  the  plain  6 
iron  sides  being  rivelted  to  the  four  ribs,  and  it  it  quite o 
Bt  the  bottom.  A  strong  rope  runs  over  the  pullies  L 
with  a  weight  M  to  balance  the  vessel  K,  and  assist  it 
rising  and  faiting.  The  pipe  J  is  that  ihrough  which 
gas  passes  from  the  reservoir  or  gasometer,  and 
through  the  pipeT,  is  conveyed  to  all  parts  to  be  ligh 
Thfre  is  alio  another  drain*ptpe  at  N,  for,  after  all  thi 
washing  ke,,  a  lery  small  portion  of  tar  and  moisture  may 
riie  into  the  pipes,  and  perhaps  in  time  clog  them,  hot  by 
laying  ail  the  pipes  in  the  first,  second,  and  third  st4}rias  oQ 
a  smalt  descent,  if  any  tar  or  moisture  should  rise,  it  will 
drain  do>ia  ull  the  pipes  from  top  to  bottom^  and  bs  depu* 
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llted  Sn  the  rarthcQ  jar  at  N,  by  that  means  the  pipes  will 
Dot  cJo^  op  in  hair  a  century.  These  jars  most  be  some* 
timet  removed  and  emptied,  freah  water  p«f  in,  as  also  the 
iraler  In  the  vessel  U  mu3t  be  changed^  ti>  keep  it  clean  and 
rirvet;  and  the  wafer  in  the  purifier  C  should  be  changed  The  w&ter  ro 
pevery  two  or  three  days;  by  these  means  the  gas  will  be  '^^-renew^d*"  ^ 
tmed  of  all  its  smell,  at  least  as  far  as  washing  will  effect 
and  the  apparatus  will  be  clean. 

The  stop^cock  at  O  is  for   the   use  of  a  master,  if  heCockfork 
ishcs  to   lock  up  the  gaa  in   the  reservoir,  to  prerent  l»'siad  t^tinRuSh- 
workman  kc,  wasting  it  in  hts  absence;  as  also  if  any  pipeing  the  hghts. 
should  leak,  or  a  cock  be  out  of  order,  in  any  part  of  the 
premises,  by  turning  this  cock  all  the  gas  is  kept  io  the  re- 
servoir while  the  pipe  is   repaired,  or  any  other  alteration 
njade;  it  also   cxtinj^ui^bcs   all  the  lights  when  turned,  if 
any  are  left  burning  by  caretcbs  workmen,  nor  can  they  be 
Jtghtcd  until  it  is  opened  again. 

The  whole  of  this  apparatus  b  simple,  and  not  liable  toConducc  of  the 

ho  put  out  of  order  io  such  a  way,  but  that  any  person  may^^"^'^ 

pat  it  to  rights  igaiii.     All  the  art  reqtiired  to  make  the  gas 

is  to  take  oiT  the  cover  of  the  pot,  and,  without  remoTing 

the  pot,  to  take  out  the  coke,  and  fill  it  with  fresh  coal; 

wedge  the  cover  down  by  putting  an  iron  wedge  between 

the  bciffc/s  or  ears  and  the  elbow  of  the  vessel,  and,  if  re. 

nir«d,  plaster  a  little  clay  or  loam  round  (he  cover,  to  keep 

air-tight  j  a  fire  is  then  to  bo  made  undpr  it,  and  the  whole 

done.     The  boy,  or  man,  who  does  it,  muat  now  and 

ion  look  at  the  fire,  and  keep  it  up,  until  the  pot  is  hot, 

id  the  gas  is  made.     Now  in  works  wheru  lights  are  want. 

almost  always,  I  would  recommend  two  fire.places,  and 

ro  pots,  so  that  when  one  pot  is  burned  out,  Ihc  other  pot 

lay  be  ready  to  act;  for  this  purpose  the  purifier  must  be 

provitlcd  with  two  of  the  w«itfr.join(s  B,  one  cammunicat- 

lag  with  each  pot,  and  the  clbow-pipe  of  each  pot  must  have 

a  i(op*cock,  as  V.     When  one  pot  is  burning,  the  cock  in 

die  other  pipe  must  be  stopped,  that  the  gas  may  not  find 

and  when  all  the  gas  is  extract- 


way 


purii 


from  that  pot,   the  cock  V,   leading  from  it,  must  be 

topped,  and  the  pot  left  to  cool ;   while  a  fire  is  put  under 

other  pot.  Its  cock  ib  opened^  and  a  supply  of  gas  from 
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it  is  pissed  into  the  reservoir;  by  (hcse  means  one  af 
pob  h  consfsntly  supplying  tlie  reservoir  nith  gtis,  and  Ibc 
lights  are  aJirays  kept  burning.  One  purifier  ia  alJ  that  it 
necessary.  The  cock  V  must  be  shut  wheji  either  of  the 
covers  if  taken  up  to  ttll  the  pot  again  with  coal ;  and  when 
the  e}bow«pipe  is  tiffed  out  of  the  water.joint,  as  the  cover 
is  attached  to  it,  a  plug  must  be  provided  to  fit  into  the 
water-joint  pipe  the  moment  the  elbow  is  reroored  from  it. 
Of  the  gas  will  rush  out  of  the  pipe  at  the  water-joint^  But 
a  better  way  would  be,  to  lengthen  the  pipe  of  the  water, 
jotats  By  and  place  a  large  cock  under  each  of  them,  almost 
close  to  the  top  of  the  purilier;  so  that,  when  one  pot  was 
burnt  out)  by  turning  the  cock  it  would  keep  all  the  gas  ifi 
the  purifier,  while  the  cover  was  removed.  No  plug  is  ne* 
cessary  in  this  method.  When  people  are  very  particular^ 
(especially  when  houses  or  accompting.bouses  are  to  be 
Ughted),  and  wish  all  smell  to  be  destroyed,  if  they  are  not 
satisfied  with  washing  it,  and  still  think  there  is  a  little  smell 
left,  (and  very  little  indeed,  if  any,  will  be  left),  after  the 
washing,  a  small  trough  may  be  addcd^  made  in  the  &ame 
way  as  the  porificr,  with  sheets  of  iron  across  to  force  the 
fas  through  the  pipe  R  communicating  with  it.  This  trougk 
nay  be  filled  with  water,  with  a  few  lumps  of  lime  put  lot 
it,  and  this  water  and  lime  changed  often ;  on  tho  gas  bci 
forced  through  this  lime-water,  if  there  was  any  rcmainlaf^ 
smell  in  it,  this  would  completely  take  It  away,  and,  as 
been  before  observed,  by  changing  all  the  waters  now  and 
then,  and  keeping  this  small  trough  constantly  supplied  with 
clean  water  and  lime^  the  gas  after  passing  it  will  ascend 
the  pipes  to  tho  lights  pure. 
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SIR,  1 

HAVING  been  from  home,  I  was  prefented  from  mo- 
swcring  your  obliging  letter  until  this  day. — I  am  mucfa 
pleased,  that  the  Society  have  approved  of  my  spcdincEii 
produced  from  pit-coal.  I  also  feel  highly  gratified  and  bo* 
Doured  with  their  Reward.  I  hope  to  lay  before  you,  in  a 
short  time,  an  account  of  the  establishment  of  a  work,  that 
will  be  of  such  magnitude,  as  will  supply  this  part  of  the 
country  with  the  oil  or  spirit,  ia  lufficieot  quantity  to  iuper« 
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tht  ttse  of  tiirp«ntiu«  &c.  in  japanning  i  and  I  do  hope. 
In  (Imc  works  of  thtj  same  descriptiuii  will  be  eslabliib* 
6d  Ihrotgh  all  SufTord shire,  the  pruducU  of  which  will  9U|i« 
plj  the  place  of  a  great  portiou  uf  the  spirit  used  io  tb* 
kingdom,  while  the  pitch  v^ilt  ba  of  sufficient  quantity  to 
form  a  great  part  of  that  artieJe  now  used  in  llus  dock* 
3rftrdt. 

All  I  want  U  support  from  the  great  coal  compaoies  and  ^^<iui'i^*>* 
masters^  to  erect  Buffici^ut  apparatus  at  the  different  workSi 
to  preserve  the  tar  at  aH  the  coke  furnaces^  and  proper 
pieait«  to  separate  the  spirit  from  the  tar.  It  would  be  a 
great  saving  to  the  nation,  as  in  every  hundred  weight  of 
€OMi  coked  tht-rc  are  tost  by  the  present  mode  abore  four^*^*  io»»* 
ponnds  uf  tar ;  and  the  cokes  are  not  half  $o  good  as  if  ibey 
wertt  coked  in  cio&e  Tcssels,  to  the  ekclusioo  of  the  atmof- 
pberic  tir.  I  need  not  describe  the  method  by  drawingt  of 
the  manner  of  extracting  the  tar  from  pit.coal  in  close  res* 
0chy  MS  that  method  is  so  generally  known  ;  it  must  be  clear 

fto  every  one^  that  it  is  procured  by  distilling  the  coal. 
1  bate,  as  follows,  described  the  method  I  use  in  eitrnct* 
ing  the  spirit  from  the  tar,  the  process  of  which  is  so  simple^ 
that  every  one  must  understand  it. 
Fig,  2,  PL  IX,  is  a  section  of  the  furnaces,  and  one  of  ^*^^*^*^  of" 
I 


the  retorts,  almost  any  number  of  which  may  work  in  a  line,  gp^riJ  Jf  ur. 


the  saraa  fltie  will  do  for  ally  only  taking  care,  if  any  are 
not mt  work,  to  stop  up  the  draught^hole,  which  communi. 
cales  with  the  Hue.  These  furnaces  are  built  without  bars, 
^ateSy  or  doors.  A  is  the  place  where  the  fewel  it  put  rn  Apparatut 
to  heat  the  retort  G  :  the  6re  lies  under  it,  and  the  amokii 
U  carried  off  into  thii!  flue  D.  B  is  the  aperture  where  the 
atbci  are  raked  out*  G  is  a  section  of  the  iron  basin,  or 
lower  part  of  the  retort;  the  dark-shaded  square  part 
•hovi  tbe  space  the  fire  occupies,  and  the  black  square  D 
the  flae  as  it  runs  along  the  back  uf  all  the  line  of  furnacei, 
^Dd  enttn  the  chimney  R,  as  the  arrows  show.  I,  Figs.  3 
And  5,  shows  the  upper  part  of  the  iron,  earthen,  or  glass 
retort,  fitted  on  the  cast-iron  basin  G.  K,  the  receiver.  By 
tliu  mode  of  setting  the  retorts,  all  the  great  expense  of 
furs,  doors,  frames  &c.  is  sared,  and  a  brisker  draught  of 
ait  19  oMaincdf   which  may  be  »lackcaed  at  pleasure  by 

Z  2  Go^eim^ 


usi2£irL  raoDucTs  vitoif  coal. 


prr>ce»6  of  ei£' 
tTA«-ting  llie 
il. 


coTering  up  in  pftrt,  or  wholfy,  the  6re.pUce  A  witTt  t 
brick.  K  is  a  square  iroa  plate  with  a  circular  hole  in  the 
centre^  tailt  ou  the  top  of  the  fornace.  The  cast  iron 
basin  of  the  retort  G  is  made  to  the  size  of  the  hole  in  lUc 
pUtci  the  most  convenient  size  of  the  basin  of  the  retort  I 
dad  is  about  fife  or  six  gallons,  in  the  ahape  of  a  doep  pof, 
wilh  a  Hanch  or  riin  II  round  the  edge  of  it;  this  pot  or 
ba&iti  of  the  retort  is  put  into  the  troti  plate  E,  and  the 
ilanch  of  the  retort  then  rests  on  the  plate  E.  I  is  the  upper 
part  of  the  retort  without  a  bottom^  made  to  rest  and  fit 
on  the  flanch  of  the  cast  iron  basin  G.  K  is  the  receifCfi 
larger  In  the  mouth  than  the  nose  of  the  retort. 

To  begin  the  work,  I  fill,  nearly,  the  iron  basin  of  the 
retort  G  with  coal-tar.  I  then  put  on  the  upper  part  of 
the  retort  1,  and  make  it  air-tight  with  a  little  :>and  thrown 
round  it  at  the  Ilanch  11;  the  receirer  K  is  put  into  its 
place^  and  a  slow  fire  is  put  in  at  A,  under  the  retort;  the 
tar  soon  begins  to  boil  slowly,  or  rather  simmer.  As  soon 
tks  this  begins,  there  rises  from  the  tar  a  thick  whiti^^h  va. 
pour,  which  fills  the  glass  retort;  part  becomes  condensed, 
and  falls  in  drops  from  the  sides  of  the  retort  into  the  lar 
again,  while  the  purer  spirit  rises  into*  the  neck,  ia  con. 
deosed,  and  keepsdripping  down  the  neck  into  the  rcceirer; 
this  is  the  {spirit  of  the  tar,  and  with  thii  spirit  that  firs^ 
arisea  from  the  tar  was  the  waiter  japanned  which  I  sent 
you.  The  reason  I  chose  to  have  the  recei rer  wider  at  the 
muuth  con«»tderab]j  than  the  nose  of  the  retort  is,  that 
there  is  a  strong  and  very  volatile  oily  ammonia,  that  doe.i 
not  soon  condense,  but  gets  out  of  the  receiTcr  into  the 
air  the  instant  it  Icafes  the  retort^  and  though  but  in  a  very 
small  quantity,  so  small  that  it  is  hardly  possible  to  catch 
it ;  yet  wf!l  it  impregnate  the  air  for  a  great  distance  round,' 
with  its  very  penetrating  smelt,  while  the  spirit  keeps 
dropping  into  the  receiver  pure  and  separate  from  the  am 
moniik.  The  spirit  is  very  volatile,  quite  as  much  so,  if 
not  more,  than  the  spirit  of  turpentine,  and  sooo  eva* 
porates  if  exposed  to  the  air,  which  is  a  proof  of  its  dry. 
ing  nature;  indeed  when  used  as  a  substitute  for  turpentine, 
it  dries  in  the  stove  quite  as  soon  or  sooner,  and  takci 
ifqually  u  beautiful  a  polish.     I  seal  you  three  spccimeoa^ 

No,  1. 
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lu.  I.ii  vhat  came  off  (he  tar  first.     No.  9.  U  the  same  ReK:tiiication of 
di&tilled  a  «ccond  lirae  :  and  the  third  speclmeo  is  fhe  se- *^*^  *P^"'' 
cood  rediftdlled  a«;ain  in  a  giajs  retort ;  it  there  leaves  a 

tliltJe  pitchy  restduum,  and  cotnes  over  dear^  as  the  sample. 
Very  iitltc  of  the  spirit  U  lost  io  pissing  through  these  dif. 
ferent  stages,  if  care  U  takcn^  that  the  fire  is  slow,  and 
the  process  Dot  hurried.  When  the  spirit  is  perfectly  ex^  Asph^tnra. 
tracted  from  the  tar,  there  remains  in  the  basin  of  tho  re- 
tort that  beautiful  pitch  or  asphaltum  sent ;  which,  wheo 
IBilxed  with  the  spirit,  forms  an  ingredient  for  making  the 
plack  Tarnish  used  in  japanning.  If  it  is  wished  to  use  it  Pitch. 
•3  pitch,  less  spirit  roust  bo  extracted  from  it.  I  find,  that 
iftx  galfoDA  of  tar  will  produce,  if  care  is  taken,  about  two 
gallons  or  two  gallons  and  a  half  of  spirit.  A  great  nunit 
ber  of  retorts  may  be  kept  working  by  a  single  man;  if  we 
ty  only  one  hundred,  and  only  worked  down  in  a  day, 
icy  will  produce  from  two  hundred  to  two  hundred  and 
[Hffy  gallons  of  spirit,  lo  that  by  increasing  thu  number, 
[»ny  quantity  may  be  obtained.  When  the  spirit  is  used  ia 
le  place  of  turpentine,  the  varniith.maker  uses  it  la  the 
)e  way,  and  in  the  same  quantity,  as  there  appears  no 
iftnner  of  diiTercnce  io  the' use  of  it  from  the  spirit  of 
tnrpeatioc  in  the  making  of  ?arnish.  When  theasphaltum 
used,  it  supplies  the  place  of  real  asphaltutn,  and  in 
mt  the  52ime  quantity.  1  have  explained  the  whole  as 
tear  as  i  can,  but  if  any  more  infurmatioa  is  required,  I 
lould  feel  happy  in  gifing  it,  and  am, 

Sir,  With  great  respect, 

Your  obedient  humble  serranti, 

B.  COOK. 

%•  To  soch  perGonfi  as  wish  for  further  partictilars  on  Lighting  apart- 

i«  subject  of  lighting  apartments  with  gas,  it  may  be  pro-  ™eiitewithga^ 

;r  to  lote,  that  the   society,   in   their  26th   Tolumo    of 

raosactions,  page  302,  have  given  an  engraving  and  de« 

Iptioo  of  a  gazometer,  and  apparatus  for  making  car. 

kted  hidregcn  gas  from  pit  coal,   which  communication 

waa  soot  to  them  by  Mr.  S.  Clegg,  of  Manchester  *. 

E  •  Sec  Journal,  vol.  xxiii»  p.  85.  See  also  two  original  commu- 
picatiom  by  Mr.  Cook  on  the  advantages  of  coal  gas  lights,  even 
oa  a  veiy  small  scale:  vol  %x\,  j^*29l,  and  xxlij  p.  145. 
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III. 

Method  of  procuring  Turpentine  and  other  Produchfr^m 
the  Scotch  Fir^  (Piout  Slkestru  Llna*)  ify  Mr,  U,  B, 
Way,  o/  Bridport  Harbour^. 

SIR, 

•L  HE  enormous  high  price  of  torpendof,  (ar,  and  pti 
\ut  jear,  brought  to  my  rcmeinbrance,  that  1  had,  in  1792 
when  in  America,  made  some  naeniorandtims  on  the  sabjeeC 
of  obtaining  them  in  Xorth  Carolma,  which,  nn  referring  to, 
led  me  to  think,  that  thej  might  be  obtained  in  this  couotjry. 
1  was  induced  to  mention  it  to  my  relation  and  friend,  Johti 
Herbert  Browne,  Esq.,  of  Weymouth,  and  o(  Sheen,  ia 
Middlesex,  when  on  a  visit  at  my  house;  and  I  eipressed  a 
wish,  that  I  could  try  the  experiment  with  regard  to  tur. 
peotine;  when  he  Tcr}*  kindly  gave  ine  leave  to  try  it  on 
three  trees  growing  on  his  estate,  about  three  or  four  miles 
from  thii  place,  and  he  went  with  nic  and  fixed  on  themj 
and  rarly  in  ta^t  April  I  had  them  prepared  for  the  purpose 
of  extracting  the  ttirpenHoe,  and  they  hare  been  rotitiitig 
till  the  ISth  instant.  The  weather,  except  the  last  month 
and  part  of  thi*,  has,  from  so  much  rain  fallinx:,  and  (her« 
being  fiu  litlle  hot  weather,  been  particularly  uufavourabM 
for  this  business;  as,  the  distance  being  such  as  to  preveni 
the  trees  being  regularly  attended,  the  hallows  were  fre- 
quently found  by  my  men  full  of  water,  ati J  a  good  deal  of 
the  lorpcnHnc,  which  ran  off  with  the  water,  lay  on  this 
ground.  Under  all  these  circsm stances  I  was  only  able  to 
obtain  from  the  three  tree*  about  two  pounds  and  a  half  of 
turpentine.  Mr.  Browne  being  with  me  again  the  16lb  and 
17th  instant,  as  he  wished  to  take  the  trees  down,  1  beggtd 
Ibe  would  allow  me  to  take  a  part  from  one  of  them,  for 
the  parpose  of  sending  to  the  Society  of  Arts,  Manufac. 
tares,  and  Commerce,  with  the  iDrpcntine  collected  from 


I 


♦  Trans,  of  the  Soc.  of  Arts,  vol  jwnii,  p.  |6.  The  silfw 
medal  was  voted  to  Mr  Way.  Part  of  the  tree,  from  which  the 
turpentine  was  exifacled,  rs  preaervetl,  along  with  wmc  of  the 
producb,  in  the  society's  repository. 

Che 


Ib0  trec«4  «hi€tt  he  moat  readilf  complied  wtth»     I  ftirfe Extraction  «# 
tlverrftifc  Ukeo  about  sU  feet  from   ooe  of  tbem,  (their  J^'^^^lf 
yrtrtaii  onmriy  the  »am<r  size)  ;   what  I  bate  Scot  is  the  part^r  in  ihistcun- 
froiB  libcgroaod  to  the  top  of  tbe  pUce  that  ha0  beea  coi^*^* 
iviy  for  the  tnrpentine   to  run  into  (be  hollow,  whence  it 
wai  to  be  coNeclcd  ;   (he  hollow  wax  cut  in   this  consider* 
ibly  higher  than  U  u^ual  in  America^  aa  this  tree  itood  la  a 
bcilfa,  and  coald  not  well   be   hollowed  lower;    I   bava 
MAttad  n^  this  fiart  of  the  tree,  and  secured  it  with  itrair 
and  a  double  mat,  to  prctcnt  the  bark  being  rubbed  off, 
that  ic  may  be  >fen  in  the  same  state  as  it  stood  whiin  the 
turpentliie  was  taken  from  it     The  turpentine  ia  in  tba 
cask  hi  whirh  it  was  deposited  when  brought  from  tbo  trees ; 
aad  f  have  this  day  shipped  both  on  board  the  ^loop  Betsey, 
Captain  Trent,   boand  to  Downe*!    wharf,  Loodon,    du 
retted  to  you,  freight   paid  here  by  me;  which  fcssel  I 
cnpect  will  sail  io  a  day  or  two,  and  J  hope  you  will  re. 
crJro  theia  »afe,    which,    when   you   do,  you   will  moch 
i^bljge  me  by  requesting,  that  both  may  beciamincd,  in  the 
that  this  $maii  trial  may  meet  with  the  apprubalion  of 

le  Tery  highly  respectable  and  truly  useful  Society  of 
'ArU,  Jdanofacturei),  and  Commerce;  and  if  considered 
Itkety  to  profe  usefal,  that  they  may  induce  some  person^ 

iho  haa  the  meaos  and  opportnnity  of  doing  it,  to  make  a 

rial  on  a  jar^r  scale,  so  as  fairly  to  ascertain  whether 
[tarpeattDC  can  be  obtained  in  this  country  from  the  rcry 
numerous  plantations  of  Hcotch  firs,  now  in  the 

Tfiited  Kingdom,  prerious  to  the  trees  being  cut  down, 
either  to  thin  plantations,  or  where  ground  is  desigoad  to 
te  eJaarad,  ai  taking  the  turpentine  from  the  trees  preTioui 
to  iMr  beins  cut  does  not  at  all  injure  the  wood,  and  by 
.fog  the  hollow  in  the  trunk  of  the  tree  about  six  incbea 
the  ground,  it  would  waste  but  a  very  small  quantity 
ttaber*  i  have  taken  the  liberty  of  anne^ilQg  a  copy  of 
nedans  I  made  whan  in  North  Carolina,  respecting 
tb«  modtt  of  collecting  turpentine,  and  making  tar  and 
pitch,  in  hopes  they  may  afford  the  society  some  Httle  in- 
formation»  as  they  are  not,  1  apprehend,  lery  generally 
known.  They  are  copied  from  memorandoms  which  I 
acttiAQy  itt&de  on  the  spot*     1  would  hare  sent  tbe  memo* 

raDduBi 
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rtodam.bookfi  with  this,  hftU  not  the  remarks  beoo  mtfiglcil 
with  others  relative  to  my  rommercial  i^iirsuits  ;  but  I  shall 
biTe  no  hpsitatton  in  allowing  any  person  to  examine  Ihem^ 
or  to  afford  any  informatinn  in  my  power  to  any  persons 
wjlling  to  make  experiments  in  this  way,  if  thej  will  favour 
me  with  a  cat).  I  am  well  satisfied  in  my  own  mind^  that 
Tery  large  quantities  of  tar  might  be  obtained  from  tbe 
knots  and  limbs  of  the  Scotch  fir  when  cut  d«wn  ;  and  tl 
the  charcoal  made  from  it  would  nut  be  injured  by  the 
being  first  extracted  :  and  a^  I  was  in  Norway,  Swed< 
and  Russia,  in  1789  and  171^0,  and  saw  no  tree,  from  whii 
I  consider  that  tar  could  be  extracted,  except  the  Scot4 
fir,  or  red  deal,  which  is  one  and  the  same  (ree,  I  am  pc 
suaded,  that  the  refuse  of  that  tree  must  be  what  t\u 
make  the  tar  from  in  those  rountricA,  (hough  1  had  no  o| 
portuTiity  of  seeing  the  process  there.  I  suspect,  that  the 
Swedish  tar.kilns  must  be  constructed  of  brick,  or  some  sort 
of  masonry,  as  the  tar  brought  thence  is  much  clearer,  better, 
and  more  free  from  extraneous  matters,  than  that  of  aoj 
other  coontry.  I  havtj  observed  the  tar  from  North  Catolti 
to  have  frrqueotly  a  quantity  of  sand  in  it,  which  Is  easil 
accounted  for,  from  the  soil  iti  which  the  kilns  are  niad< 
it  would,  in  the  careUss  way  in  which  they  take  it  oul  of  tl 
hole  dug  in  a  sandy  soil,  be  very  likely  to  be  mixed  wit 
the  sand.  In  the  small  cask,  in  >vhich  the  turpentine  is^ 
bave  sent  a  few  small  red  deal  knots,  from  somt:.  timber  ihi 
f  hare  lately  taken  out  of  my  warehouse,  on  somcalteratic 
being  made  ;  the  timber  from  which  they  are  (aketi  hi 
been  in  the  warehouse  ever  since  the  summer  of  1786,  and 
yet,  when  these  pieces  are  exposed  io  a  moderate  hetl,  th% 
tar  will  be  seen  to  exude  from  them. 
I  remain,  Sir, 
Yoor  obedient  and  very  hnmbleSerranf, 

H.  B.  WA 

Bridpori  Harbour ^  Nov,  57,  1809. 

Exiracts  from  Notes  taken  bjf  Mr.  ^Foy. 

Thursday^  April  12, 
ARRIVED  at  Wilmington,  iNorth  Carolina,  about  on/ 
P.  M.     Observed  on  the  roads  the  pitch.pines  prepared  for 

eitractiug 
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cxtrftttlng  turpentine ;   which  b  done  by  coNing  a  hollow  in 

the  lre«  Aboof  ^k\  inches  rr*  m  the  ground^  and  then  taking 

the  bark  o^  from  a  space  of  about  cightQcn  inches  above  it, 

from  the  sapp)-  wuud.     The  turpentine  runs  from  April  to 

October,  and  is  caught  by  the  hollow  below.     Some  of  the 

rlrces  wore  cut  on  two  side»^  and  only  a  strip  of  the  bark 

ijcft  of  about  four  incheis  in  breadth  on  each  of  the  olher 

^|iro  sides,  for  coavcyance  of  the  sap  necessary  for  the  sup- 

iport  9f  the  tree*     A  Captain  Cook,  with  whom  I  had  been 

traTc] ting,  •informed  me,   (hat  some  trees  would  run  six  or 

•even  years,  and  that  crcry  year  the  bark  was  ctit  away 

Kii^her  and  higher,  till  the  tree  would  ron  no  longer,  and  I 

obserred  many  ih^i  had  done  running,  and  they  were  in 

^fCJicral  stripped  of  the  bark  un  two  sides,  as  high  as  a  man 

could  reach,  and  some  were  dead  from  the  operation  ;  othcr9 

did  not  look  much  the  worse  for  it.     I  find  the  usual  fa&k 

is  for  one  man  to  attend  three  thousand  trees,  which,  taken 

together,  would  produce  from  one  hundred  to  one  hundred 

^nd  ten  barrels  of  turpontiac. 


April  15,  1792, 

ON  my  return  from  Wilmington  lo  Cowcn's  tarern,  dia-  Fartlirr  ac. 

t«nt  about  sbiteen  miles,  I  was  informed,  that  the  master  ^**"'      *'' 

I  of  the  house  had  been  a  supiTtotcndant  of.  negroes,  who 

coLlcc/ed   turpentine.     I  fu^itid  the  information   I  had   be« 

)iote  received  was  not  perfectly  correct ;  he  told  me  he  at« 

|teod«d   to  si«  slates  for  a  year  for  a  planter,  and  between 

the  Isl  of  April  and   the   1st  of  September  (hey  made  six 

JiaiMir«d  barrels  of  turpentine.     The  cutting  the  trees  for 

the  parpose  of  collecting  is  called  boxing  them,  and  it  is 

reckoned  a  good  day^s  work  to  box  bixty  in  a  day  ;  the 

trees  will  not  run   longer  than  four  ycarf,  and  it  is  nece^* 

tary  to  take  ofi  a  thiu  piece  of  the  wood  about  once  a 

iHcekf  mnd  also  as  often  as  it  rains,  as  that  stops  the  trees 

mtmlfig.     While  in  North   Carolina,  I  was  particular  in 

ny  iiiquiries   respecting  the  making  of  tar  and  pitch,  and  I 

sav  Mf«ral  tar*kilns  ;   they  hate  two  sorts  of  wood  that  Tar  made  (rata 

they  make  it  fromi  both  of  which  are  the  pitch-pine;  the^^"^"**^ 

•ort  from  which   most  of  it  is  made  are  old  trec8,  uhich 

baf«  fallen  down  m  tha  woods,  and  the  sap  rotted  off,  and 
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is  what  they  caM  lightwciod,  not  fronk  Cbc  weight  of  if^  tm 
it   is  very  hcafy,  but   from  its  combustible  nature^  as  It 
will  light  H'itii  a  candle,  and  a  piece  of  it  thrown  into  the 
fire  will  give  light  enough   to  read  and  write  bj.     All  the 
pitch. pine  will  not  become  lightwood  ;  the  people  concern* 
cd   in  tniiktng  tar   know   it  from   the   appearance  of  the 
turpentine  in  the  graio  of  the  wood.     The  other  tort  at 
wood  which  is  used,  after  tfte  trees  which  have  been  boxed  M 
fnr  turpentine  have  done  running,  they  split  off  the  faces'^ 
orer  which  the  turpentine  has  run;  and  of  (his  wood  H 
made  what  is  called  green  tar,  being  made  from  grC€D  wood   ■ 
instead  of  dry.  f 

When  a  sufficient  quantity  of  wood  Is  got  together,  ihe 
first  step  is  to  fix  a  stake  in  the  ground,  to  which  thcj^ 
fasten  A  string,  and  from  the  stake,  as  a  centre,  they  de- 
scribe a  circle  on  Ih**  ground  according  to  the  si^e  they  wi*h 
to  hare  the  kiln.  They  consider  that  one,  twenty  feet  in 
diameter,  and  fourteen  feet  high,  shouM  produce  there  (wo 
hundred  barrels  of  tar*  They  then  dig  out  all  the  earth  a 
spit  deep,  shelving  inwards  within  the  circle,  and  sloping 
to  the  centre;  the  earth  taken  out  is  thrown  op  in  a  bank 
about  one  foot  and  a  half  high  round  the  edge  of  the  cir- 
cle ;  they  next  get  a  pine  that  will  split  strait,  of  a  suf- 
ficient length  to  reach  from  the  centre  of  the  circle  some 
way  beyond  the  bank  ;  this  pine  is  split  through  th€  mld^ 
die,  and  both  parts  an:  then  hollowed  out,  after  which  they* 
are  put  together,  and  sunk  in  such  a  way,  that  one  end, 
which  IS  placed  in  the  centre  of  the  circle  is  higher  than 
that  end  which  eomcs  without  the  bank,  where  a  hol«  (t 
dug  in  the  ground  for  the  tar  to  run  into,  and  whence  fhe 
tar  is  taken  up  and  foarrelled  as  it  runs  from  the  kiln. 
After  the  kiln  is  marked  out,  they  bring  the  wood,  ready 
iplit  up,  in  small  billets,  rr.ther  bmaller  than  are  generally 
used  for  the  fires  in  Engbnd,  and  it  is  then  packed  as  cloiie 
■s  possible,  with  the  end  inwards,  sloping  towards  th9 
middle,  and  the  middle  is  filled  up  with  small  wood  and  the" 
Itnots  of  trees,  which  Ja*t  hate  more  tar  in  them  than  aisy' 
other  part  of  the  wood.  The  kiln  is  built  in  such  a  way, 
that  at  twelve  or  fourteen  feet  hii;h  it  will  ofcrhang  two  ot 
threo  feet,  and  it  appears  quite  compact  atid  loUd.     Af(c*r 
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Ihci  wKole  at  the  waod   U  piled  on,  they  i^et  a  parcel  of 

un^H  logs^  and  Iheo  pUct;  a  line  of  turf^  then  another  Jin^ 

of  rpgSy  lod  fo  on  alternatelf  all  the  way  up,  and  the  top 

thcj  CQJt-r  with   two  or  three  thicknesses  of  turf.     After 

He  whoJe  U  covered   in  this  waj,  thej  take  out  a  turf  in 

In  or  a  dozen  dilfercnt  places  round  the  top,  at  each  of 

rhicb  they  light  it,  and  it  then  burn^  dowuwaids  till  the 

rhole  of  the  tarts  melted  out;  and  if  it  burns  too  fastthcj 

top  some  of  the  holes,  and  if  not  fast  enough  thry  open 

[olbers,  all  of  which  the  tar-burner,  from  practice,  isablotd 

^udge  of.     Whrn  it  begins  to  run  slow,  if  it  is  near  where 

charcoal  is  wanted,  they  fiU  up  all  the  boles,  and  watch  it 

to  prerent  the  fire  breaking  out  any  where  till  the  wholt;  is 

charred;  the  charcoal  is  worth  two  pence  or  three  pence, 

iritish  atcrling,  per  bushel.     It  will  take  six  or  eight  days 

burn  a  tar. kiln  ;  in  some  places  they  burn  it  at  guch  a 

distance  from  the  shipping,  that  they  hate  rcry  far  to  roUit, 

And  errn  then  sell  it  at  from  three  and  six  pence  to  fire  hhiU 

lings   British   sterling,    per   barrel,    sometimes   taking  the 

-bole  out  in  goods,  but  ncTcr  less  than  half  the  amount 

goods;  from  all  which   il  will  ho  reasonably  supposed, 

^that  tar  burning  in  that  country  ia  but  a  bad  trade,  as  it 

most  be  a  goo4  hand  to  make  more  than  at  the  rate  of  a 

i^barrel  a  day ;  the  barrels  cost  the  bnrner  about  one  shilliog 

ind  three  pence  British  sterling  each  ;   the  tar  makers  arc  in 

general  very  poor,  except  here  and  there  one,  that  has  aa 

ipportnotty  of  making  it  near  the  water  9ide. 

Pitch  is  made  by  either  boiling  the  tar  till  it  comes  to  a  MerhAd  of 
iroper  thickness,  or  else  by  burning  It;   the  latter  is  done"^^^^**^*^' 
ty  digging  a  hole  in  the  ground,  and  lining  it  with  brick, 
is  then  6Ilcd  with  tar,  and  Ihey  set  fire  to  it,  and  allow  it 
born  till  they  judge  it  has  burnt  enough,  which  is  known 
dipping  a  « tick  into  it,  and  letting  it  cool;   when  burnt 
lotigb  ihtty  put  a  coTer  ofcr  it,  which  stops  it  close,  and 
f>ub  oot  the  fire»     Five  barrels  of  green  tar  will  make  tw« 
of  pttcb  ;  and  it  will  take  two  barrets  of  other  tar  to  makf 
tooe  of  pitch. 

M  B.— The  foregoing  observations  respecting  tar  and 
pitck  are  copied  from  a  tDemoranduui  made  by  me  at  Stif. 

folk. 
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folk,  in  Virgiuia,  on  the  borders  of  North  Carolma,  April 
23,  179^,  and  are  the  result  of  (he  inquiries  aad  obserra* 
tions  I  made  on  the  subject  whilst  in  Carolina, 
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Wilmington^  N,  C.  April  13,  I79«. 
IN  conTersation  with  a  Mr.  Hogg,  who  had  been  settled 
there,  and  at  Fityette-Tille  berore  the  war,  I  learnt,  that 
pitch.ptne  timber  growing  on  the  sands  was  the  best ;  and 
that  it  was  reckoned  to  be  better  if  cut  in  the  winter,  be* 
fore  the  sap  rises  in  the  tree. 

SIR, 

IT  affords  me  mticb  pTcasnre  to  learn,  that  my  commu* 
on  a  larjje  ^(ole  ^jp^^j^jn  ^^  ^he  extraction  of  turpentine  from  the  Scotch 
Bfj  has  been  thought  worthy  of  the  consideration  of  the 
society  ;  and  it  will  be  hisihly  graiifying  to  me,  if  it  should 
induce  persons,  who  huvc  considerable  plantalioos,  to  try 
it  on  such  a  scale,  as  to  ascertain  to  what  extent  it  mig 
prove  beneficial  in  this  country.  The  experiment  should  bm, 
tried  on  trees  so  situate  as  to  bo  conveniently  exatnined 
ercry  day,  and  the  tnrpenfme  collected  into  the  hollows 
rctnoTcd  as  often  as  jjossibic  to  prevent  its  being  injured 
or  wasted  by  ihc  rain.  I  thinks  that  during  the  Auiericaii 
war,  some  importations  of  turijcntinc  were  made  from 
Kufisia  and  Sweden ;  and  if  so,  it  must  hate  been  extracted 
from  what  we  call  the  Scotch  fir  in  a  colder  climate  than 
Venke  turpcn-  this.  The  article  called  Venice  tarpcntmc,  which  is  brough 
from  Cariolhia  and  Caroiola,  is  extracted  there  from  thtt 
larch  tree;  and  it  might  probably  answer  to  try  to  produce 
it  from  the  larch  trees  grown  in  Great  Britain,  in  the  same 
way  as  I  have  collected  the  turpentine  from  the  Scotch  fir. 
The  Timber  iro-  Respecting  (be  wood  of  the  Scotch  fir  being  injured,  by  the 
pKiiodby  *t,  extraction  of  the  turpentine  from  it,  1  iliould  rather  think, 
that  it  would,  on  the  contrary,  be  better  for  it{  as  all  tboso 
who  use  deals  from  Scotch  fir  in  this  neighbourhood  corii«^l 
plain,  that  it  is  too  full  of  turpentine  to  work  well.     Tt}#^l 


tine 


fact  ©rght  be  ascertained,  by  the  piece  of  timber  which  I 
sent  to  the  society ;  as,  if  it  was  wished  io  presertc  tha 
-part  in  which  the  hollow  is  made,  the  back  part,  or  Dcarf 
ly  half  of  the  tree,  might  be  sawn  into  boartU  without  in* 

jury, 
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JdrJ,  and  rbesc  boards  might  be  compared  with  some  from 
it  tree  takea  dt>\tn  in  the  w tutor,  from  which  (be  (itrpentioe 
has  not  bven  cxtr^ctvd.     It  must,  bowcTer,  be  poted,  thit 
from  tbc  tree  I  ha?e  sent  to  the  society,  the  turpentine  hat 
ooif  been  running   one  year,  whereas,  in   America,  ihej 
cx>ltcot  tiie  (urpentitifi  from  the  same  tree  for  thrive  or  four 
ftuccctfding  years.     It  bas  been  supposed  and  assorted,  tbat 
liirpetiliue^wAS  onty  obtainabk*  fram  the  Uditcd  States;  but  Turpentine 
I  have  SMt&cient  docuxuL-ols  to   profe,  if  required,  that  bl^I^^^^^^' 
tery  targe  qnanlity  of  it  can  be  procured  from  East  Flori<la;  quantity  from 
and  I  MrdI  remctn bcr,  that  about  the  year   178^,  jcferal 
carfoes  of  turpentine, were  shipped  in  the  river  St.  John's^ 
»r  Britaio ;  aiul  though   that  country  is  at  present  in  the 
ids  of  the  Spaniards,  no  doubt,  arrangenietiis  might  be 
iad«  ¥»UH  ibr.  Spanish  goTernmcnt  for  a  supply  of  that  ne. 
^seary  article  thence*     It  h  my  earnc&t  ivi^h,  that,  through 
le  medium  of  the  Society  of  Arts,  I  may  render  any  in. 
»rtiiatioa    that  may  be  serviceable  to  the  interest  of  the 
lited  empifc;  and  1  will,   with  pleasure,  furnish  farther 
kmmunkation  on  the  products  of   Florida  and  its  com. 
lerco,  if  d«»ri*d  by  the  society. 

I   am  couTittci'd,  that  tar  might  be  produced  from   the  T:ir  ftlght  be 
ifusc  of  firs  of  Knglish  growth  to  advantage;  and  that  a Jjie^refiwe of^ 
luoh  better  article  might  be  made  from  them  in  Britain,  BritLh  &i^ 
than   any  imported   from    America,     The   Scotch    (irs,  in 
lo};Und,  from  being  planted  at  a  greater  distance  from  cack 
»lher   than  they  are  n^itu rally  found  abroad,   hitve  iQurh 
tr^er  koots,  and  i^reater  numbers  of  tbcm,  thaa  in  Carofioai 
if  the  north  of  Etiropc,  and  would  therefore  produce  more 
ifi  ID   proportion,  from   their  refuse  of  wood,   than  the 
;e$  of  those  coutitric.*;, 
Th^pitch'pine  of  Virginia,  the  Carolinas,  Georgia,  and  P*ft«-h*^^«:«*» 
the  Floridos,  grows  to  an  immense  size  in  what  arc  there 
c-afltfd  pine  burrcns^   the  soil  of  which  is  finer  and  whiter 
than    thr  »aud  used  as  writiog^sand  in  Great  Britain,  and 
the  trtvf  grow  almost  to  the  verge  of  high*watcr  mark  on 
the  fi*a>iliorcs.      I  think  it  would  answer  a  good  purpose 
for  the  society  to  encourage,  by  premiums,  the  eztractioa 
lU*  tarpentioc  fro^n  British  ^s.     I  remaio. 

Sir,  Yoar  obtdiem,  and  very  humble  Servant, 

H.  B.\V\Y. 
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AMALYIIS    OF   DfcADLT    MiOHTBICADt.' 

J.  H.  Brovrno,  Ksq.,  of  Weymouth,  certified,  «hat 
had  vitnessed  the  principal  experimentfl  made  by  Mr.  Waj 
ill  extracting  the  turpentine  irom  flie  Scotch  firt.     That  ths 
trees  had  been  planted  in  1771  or  177^  ;  :ind  that  the  trood, 
fiib&cqucnt  to  the  operatian,   had  bet*n  minutely  eiaminedj 
and  found  not  to  b«  injured  by  the  extraction  of  the  tui 
pen  tine.     He  added,  that  the  season  wa$  uncominonty 
ajid  unfafourablti  for  the  experiment. 

Reference  to  the  Descrijyiion  of  Mr,  H.  B,  Waif^s  Methi 
of  procuring  TuriHititine  from  Fir  Trees*  Plate  L 
Fig,  4, 

a,  Represents  the  lower  part  of  a  fir  tree,  as  growing  ij 
the  earth  ;   i,  shows  the  part  where  a  portion  of  the  baf| 
it  taken  oft*  to  assist  the  emission  of  the  turpentine;  ci«i 
hollow  cut  within  the  body  of  the  tree,  it  is  in  the  form 
a  basin  at  the  lower  part  to  receive  the  turpentine,  whi4 
exsudes  into  it  from  the  |>ores  of  the  trcdj  tbb  basin 
tbout  six.  inches  from  the  ground. 


IV. 

AnattfSis  of  Deadltf  NighUhade,  Atropa  Belladonna; 
Mr*  Vauqui.lin*. 


DeailTy  night-     ^  HE  experiments  1  am  about  io  relate  were  tnstUui 
ihwl«cxMmiiied  fo,i  (j,^.  p„|.pQ5g  of  knowing,  wliethcr  this  pknt,   which 
principk  of  tO' ^f  the  Kamc   family  as  tobacco,  contained  the  acrid  pni 
bacco,  cipic,  that  we  found  in  the  latter  f ;  but  wc  shall  see  bcloi 

that  it  docK  not  exist  in  them.     Howerer,  I  availed  myseff 
•  of  this  opportunity  to  examine  the  properties  of  the 

tcf   rn  this  plant,  which,  according  to  the  pbysicii 

narcotic. 

1.  The  expressed  and  filtered  joice  of  belladonna 

pretty  deep  brown  colour,  and  a  bitter  nauseous  X^i^ie, 
eoapabted  hj        ^^  ts  copioufly  coagulated  by  heat^  and  by  ao  aqueous 

iofu&ion  of  galL 


The  juice 


myself 
te  cna^H 


•  Ann.  de  Chira.  vol.  butii,  f.  53.        f  See  Joura.  p.  ?60. 
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tilled. 


^*  Th«  fubsUficc  coagnlated  by  heat  in  the  juice  of  bella^Thi 
ihqa  is  of  a  ycWo-isUh  ^ray,  becomes  black  by  dessicatiuD, 
pimntfl  asinootli  poltsbed  fracture  like  that  of  reiios, 
bttros  with   decrepiUtion,  sufttMiin^,  an<1  siuokc,  which 
IS  the  same  smtll  as  horn  stmilariy  treAtr<K 

3.  The  joico  of  belladonna,  distilled  tiH  it  is  reduced  toThe  iukerfit- 
tb«  conaislence  of  a  liquid  eiiract<^  yielded  a  water,  which 
had  only  a  flat  herbaceous  tasfe,  and  nothing  of  the  acri- 
lony  of   that  of  tobacco.     The  only  reagent,  of  all  wc 
ried,  that  rendered  it  slightly  turbid^  was  acetate  of  lead. 
I  4.  The  juice  reduced  to  the  consisteace  of  aa  extract  The  Tesiduum 
\ng  fri'ated  wilh  alcohol,  part  dissolved  in  it;  and  the  so-^J^^j*^'^'^'^ 
tioQ  deposited  on  cooling  crystals  of  nitrate  of  potash, 
d  a  little  muriate  of  the  same  base. 

The  alcohol,  sc^iarated  from  these  crystals  and  CTaporatcd^Spmtuouscv^ 
ft  ai  a  residuum  a  brownish  yellow  matter,  of  a  icry* 
tter  and  nausoouti  ta^tc;  which,  taken  up  a  second  time 
highly  dephlegmated  alcohol,  left  a  fre^b  quantity  of  in* 
Itibic  matter,  and  ^till  deposited  a  few  crystals  of  thu 
tame  salt. 

The  matter  being  divested  as  much  as  possible  by  this  pro* 
cess  of  the  greater  part  of  the  nitre,  and  of  the  substaocfi 

Iksolubk*  in  alcohol,  I  ciraporated  the  alcohol,  aud  subject* 
■d  its  rpsiiiuum  to  the  following  expcrimont$i 
If    1.  It  dissolves  abundantly  and  speedily  in  watefj  and  ii lis  propctia, 
■vcn  deliquescent  in  the  air. 
f    ^.  The  solution  is  of  a  yellowish  brown,  and  has  a  very 
bitter  and  very  disagreeable  taatc. 

1^.  It  reddens  litmus  paper  very  deeply, 
k  4«  It  16  copi«iusly  precipitated  by  alcoholic  tincture  of 
palh,  and  not  by  accUte  of  lead,  if  the  latter  be  sufficient- 
Mr  diltitcd  with  water  ;  but,  as  it  contains  a  little  muriate  of 
potaih,  it  would  precipitate  the  acetate  of  lead  without  this 
precaution. 

15*  This  solution,  when  mixed  with  sulphuric  acid,  emitted 
a  werf  evident  smell  of  acetic  acid. 

6.  The  same  tolutioD,  on   the  addition  of  nitrate  of  lil* 
ter,  threw  down  a  true  muriate  of  stW^. 

7*  Caustic  potash  produces  from  the  solution  a  fetid  smelt 


•iiDilar  to  that  of  stale  lie, 


in  which  linen  has  been 
cashed, 
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qiuiiTu^  not 
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1 


Destructive  dis 
ttliaiion  of  the 
extract. 


washed,  and  which  is  b(*gmnin^  to  putreff.  Amtnontacaf 
Tapours  too  anse^  which  may  be  rendered  $enn\h\e  hf 
weak  nitric  acid  held  at  a  little  distance  from  tlje  mixture 

8.  The  addition  o(  a  few  drops  of  sulphate  of  iron  re 
ders  the  solution  of  a  much  deeper  colour. 

fi.  The  extract  itself,  exposed  oo  burning  coaU,  swell 
np*  and  emits  puuc;ciit  and  acrid  fumes,  in  which  tbe  smell 
cannot  distinguish  ammonia. 

From  the  effects  prodaced  on  the  solution  of  extract 
belladonna  by  the  various  tests  employed  abore  we  ma] 
concltidc,  that  it  contains,  I,  a  free  add ;  2,  an  alkalia 
muriate;  3,  a  small  quantity  of  an  ammoniacal  salt. 

The  acid  thdt  exists  in  it  mii&t  be  the  acetic,  since  su 
phuric  acid  elicits  the  smell  of  this  acid,  and  acetate  of  1 
occasions  no  precipitate;  which  it  would,  if  the  acid  wc 
the  malic,  lartaro^s,  or  oxalic.     Part  of  this  acid  mutt 
combined  with  potash  ;  and  it  is  this,  no  doubly  that  co 
muuicatcs  to  the  extractive  mass  the  property  of  attracting 
the  moisture  of  the  air. 

ISut  neither  these  salts,  nor  these  acida  [this  acid])  ^ 
part  to  the  matter  its  poisonous  qualities.  Tbt^c  uuqucatioi 
ably  reside  in  the  vegetable  substance  itself.  What  then 
the  order  of  composition,  that  makes  thus,  with  the  sa 
principles,  both  our  food  and  i>uch  deadly  poisons?  This 
one  of  the  barriers,  that  chemi?itry  has  out  yet  been  able 
overstep  [  and  unfortunately  beyond  this  barrier  lie  secr<*tB 
of  the  utmost  importance  to  mankind.  Wanting  therefore 
the  means,  which  at  some  future  period  may  give  us  a  pre- 
cise knowledge  of  the  differences,  that  cxiijt  between  veg^ 
table  compounds  possessing  such  opposite  properties,  w 
must  have  rrcourse  to  observation  of  their  eflccts. 

One  of  the  methods,  that  appeared  to   us  best  ndapt<«< 
to  elucidate  the  nature  of  that  substance  in  belladonna  whick 
is  soluble  in  alcohol,  was  its  decomposition  by  fire. 
cordlngly  1   introduced  2'7  gr.  [41*7  grs.]  into  a  glass 
tort,  and  heated  it  gradually,   till  the  water  of  solution 
btTU  distilled  over  by  a  very  strong  heat.     A  yellow  ammo« 
niacal  liquid  pasaecf  over,  and  afterward  a  thick  oil,  whick 
bad  a  Hcty  singular  disagreeable  soidJ. 

Oil 
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Oci  csamfnini^  the  liqnid  product  I  fdiind  a  great  ileal  of 
fr«0  jmmofim^  thou^K  there  vr^^  ^ume  in  combination,  for 
Chff  ailff jfion  of  a  few  drops  of  caustic  potash  rendered  the 
ammoniAcal  smell  much  stronger.  The  oil  was  black,  rery 
thick,  and  very  acrid; 

The  coal  left  in  the  retort  weighed  1  i?r.  [15-45  grs.].  ltTheoc»l. 
Iiait  an  alkaline  and  prussiate  (a? re.  Washed  with  boiling 
water  it  yielthid  a  nil? turn,  which,  being  mixed  with  sal. 
pliatc  af  Iron,  protIiic*Hl  a  very  considerable  quantity  of 
prusKian  biyc,  considtiing  (he  sinnll  quantity  of  matter 
employed*  The  coal,  after  haring  been  liiiviated  and  dried, 
8<in  wcilth#d  7  dec.  [lO'Sl  grs.]. 

This  qoijniity  of  conl,  cuclusife  of  what  was  encrusted |ii,,Q^tiiy 
on  Ihc  retort  by  the  violence  of  the  fire,  which  I  was  un-**T^  great, 
able  to,  separate,  i%  larger  than  is  furnished  by  most  other 
v^getabte  matUra,  that  I  hare  yot  had  an  opportunity  of 
distilling :  for  the  ?*7  gr.  [41*7  gfs,]  certainly  contained 
more  than  7  dec.  [tO  81  grs.]  of  water,  beside  nitrate  and 
«c<*(ate  of  potash. 

It  appears   too,  that  It  cofitains  a  large  quantity  of  Di*itcoi  lajiif 
Uogtm  and  hidrogen^  since  it  yielded  by  distillation  a  great ['^^*^|^'*'*' 
deal  of  ammont;!,  prus«iic  acid,  and  oil*     Hut  aa  this  mat. 
tcT  might  contain  a  tittle  nitrate,   J  suspected,  that  part  at 
leait  of  ihe  nitrogen  furoning  the  ammonia  and  prussic  acid 
Vta  produced  from  the  nitric  acid. 

Tu  clear  up  this  doubt,  1  mixc^  6  gr*  [02'fl7  gn,]  ofGum  Arabit 
gmn  arabio^  in  which  there  is  supposed  to  be  nitrogen,  with  ^'*^*'  *^'*j| 
a  tenth  of  «altpelrc;  and,  after  having  distilled,  cxarainedtiitH. 
Ilie  prodncts.     The  liquid  that  came  over  was  in  fact  ani* 
tnoujacaJ:  and  it<s  smelt  bcciiuic  stronger  on  the  addition  of- 
potash,  IK  hich  shows,   that  an  acid  was  formed  at  the  same 
tlfoo  with  iht  alkali, 

The  coal  remaiuing  in  the  jetort,  which  weighed  2  gr. 
^SO'SO  grs,],  and  was  extremely  pyrophoric,  contained 
prtu»iate  of  potash,  like  that  of  my  matter.  But  though 
I  employed  in  this  experiment  three  ttmrs  as  much  gum^ 
and  probably  more  saltpetre^  the  mixture  did  not  furnish  so 
iBfgt  a  quantity  of  ammonia,  or  of  prussic  acid,  as  the 
Tianteous  principle  t»f  belladonna. 
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If  vie  ailmit  thercfgre,  that  the  saltpetre  coaUIoed 
the  <2  gr.  of  this  principic  gave  rise  to  lome  pr«ssic  Acid  a 
ammoniai  we  ought  nut  to  itifer,  that  the  TcgetabJe  matter 
io  question  furnished  none.  That  it  did  is  the  more  pro* 
bable,  because  its  solution  was  precipitated  by  infusion  of 
galls.  Be  it  as  it  mayr,  this  experiment  shows,  that  it  is 
ditticuU  to  judge  from  distillation,  whether  organic  matter 
containing  saltpetre  bo  of  a  vegetable  or  aniaial  nature* 

The  results  of  this  analysis,  though  hitherto  very  rude, 
are  sulBdcnt  howcTcr  to  show,  that  the  substance,  which 
conslitules  the  subject  of  Ihem,  contains  a  great  deal  of 
charcoal,  bidrogen,  and  nitrogen,  and  but  little  oxigen,  If 
we  may  judge  from  thesmall  quantity  of  carbonic  acid  form, 
ed  during  its  decomposition  by  fire. 

From  what  has  been  laid  may  we  be  allowed  to  suppofte, 
tbat  the  narcotic  cfTects,  which  belladonna  produces  in  the 
animal  economy)  are  owing  to  the  superabundance  of  com. 
bustible  radicals,  and  particularly  to  that  of  the  charcoal 
over  that  o(  the  oxigcn  in  the  principle  of  this  plant  »a. 
lubte  in  spirit  of  wine?  Without  pretending  to  a&serl  this, 
it  is  nevertheless  certain,  that  all  the  vegetable  matters, 
which  produce  analogous  effects,  arc  rich  in  charcoal,  hi* 
drogeo,  and  nitrogen,  white  substatscet  greatly  oxigcaatcd 
produce  contrary  efTccts. 

It  must  be  confessed  too,  that  a  great  many  vegetable 
products  equally  abundant  in  these  two  principles  do  not 
possess  the  same  qualities  ^  but  the  nitrogen,  wkick  is  aJ* 
ways  found  associated  with  hidrogen  and  charcoal  in  Iba 
iomniferous  plants,  docs  not  exist,  at  least  in  similar  quan. 
tity,  in  the  others* 


Fart  insoluble 
inaloobol  vx^- 


Examinaiion  of  the  part  of  belladonna  imokt.hU 
in  alcohol. 

1.  This  matter  dissolved  in  water  comiQUiiicates  to  it  the 
property  of  frothing  when  shaken. 

S,  The  solution  ia  copiously  precipitated  by  aqueous  in. 
fusion  of  galls. 

3.  Nitrate  of  barytcs  causes  in  it  a  precipitate  part)/ 
iolable  in  nitric  acid. 

4.  MttiUte 
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4.  Mvriaftj  of  lime  produces  a  precipitate  wholly  soluble 
oltfic  achl. 

5,  The  solution  reddens  lihtius  paper. 
>  Nitrate  of  lilver  produces  in  it  no  effipct. 

7*  BarDcd  io  a  crucible  it  leatcs  aa  alkatine  and  hepatte 
«oal. 

.  From   these  ejects  wc  may  conclude^  that  this  pari  of  Its  comikod'nii 
htllMlonna  is  composed  of  an   iinimal   matter,  of  sulphate ^^^* 
of  potash)  of  tciduioui  uxaliitu  of  potash,  prohabty  of  ni- 
iratr,  and  thai  U  contains  no  mariate. 

Wc  may  coiieMe  too  from  theso  efTectSy  that  do  earthy 
aalts  aro  prcfent  in  it,  frincc  muriate  of  lime,  as  well  as  oi. 
trate  of  tmrylcs,  produce*  in  it  a  precipitate* 

I  satisfied  mj'Setf  by  trials  made  oo  a  larger  scale,  that 
the  pTccipttates  occa>funi'd  in  the  solution  of  the  substance 
10  q\i€f«li<in  by  nitrati^  of  harytrs  were,  the  first,  oxalate  of 
lime,  the  second  sisiphate  of  baryta* 

The  oxalate  of  time  had  carried  down  with  it  a  large  Oxdat^  of  lime 
•<Iuao(ity  of  aniaiat  inatt«»r,  which  gate  it  a  brown  colour.  |lt* ty,J7or^ 'l^. 
This  indtraies,  (h«t  this  saU  has  a  powerful  attraction  m&l  matter. 
for  animal  siatter ;  and  explains  why  mtilberry  catciili,  which 
arB  known  to  hv  composed  of  oxntate  of  lime,  have  a  much 
il«eti«r  colour  th^io  other  calculi. 

AfttT  hatirtg  prcclpifatod  sncccssively,  as  I  ha^e  said,  No  gutn in 
tile  sulphate  of  potash,  and  acklitlou8  oxaluli*  of  potash,  I 
CvapOfatcd  the  liquor,  which  was  ^tiil  colotircd,  and  con- 
taiftCil  nitrate  of  potash  and  tmmato  of  lime;  :ind  I  treated 
it  with  nitric  at  id,  to  know  whethir  it  contained  any  gum  ; 
Ihit,  m  I  could  not  obtnin  an  atom  of  sacchluctic  add,  I 
*'onr>odei!,  that  it  ronfaitird   none.     It  was  formed  only  of 
oxalic  acid  and  a  yellow  matter.     This  substance  ap]ic'ared 
then  In  be  ciuirely  nf  an  animal  nature. 
^yrom  what  has  been  said  we  find,  that  the  jtiicc  of  bclta-  Mattf^n 
La  cduittin*  ih^  folUiwing  matfers  :  ^'•'"•'^  ^'' '*;,*" 

I,  An  animni  substance,  which   is  pnrtly  congu Sated  by  donna,.        ^ 
li«il,  and  partly  remains  dissoltrd  in  Ihe  juice  by  means  of 
6lc  free  acetic  acid  present-  in  if> 

9,  A  substance  soluble  in   spirit  of  wine,  which  has  a 

Mitifrand  nauseous  taste^  by  cnmbining  with  tannin  becomes 

iMotubk^  nod  furni^htit '.iittinonia  when  decomposed  by  fire. 

A  a  2  3,  Se?eral 
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1,  SefCnl  salu  «itll  btM  of  pdtaa^  nnidxt  ft 
deal  4>f  ttitrmie,  io»e  mmiiskU^  same  sutpkAiei  addnlovs 
ouUlCy  lod  icetBte. 

The  ffobstaaoe  oC  the  beUadooaa,  from  which  the  jaice 
bail  been  expressed^  havinf  been  wished  with  hot  water, 
dried,  asd  then  burned^  left  ashes  composed  of  a  pretty 
Urfcc  qoaotitj  of  line,  phosphate  of  lime,  iros,  and  silei. 

Tbli  I  hue  anaoances,  that  the  plant  contaiaed  oxalate  of 
lime,  which  had  been  decomposed  by  the  fire* 

There  c&o  be  no  doubt,  (hat  it  is  the  matter  io  belta. 
donna  soluble  in  alcohol,  which  alone  produces  its  delete- 
jiaut  effect  on  the  animal  economy;  for  it  is  the  only  sapid 
part,  and  (he  well  known  eiects  of  all  the  other  mat. 
ten  accompanying  it  in  no  respect  resemble  (bote  of  (he 
plant. 
ThH  pcoved  on     To  pUcc  this  beyond  doubt,  I  gave  a  middle-sked  dog 
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a  certain  quantity  of  this  principle  mixed  with  his  food. 

A  i|uarter  after  twelve  I  made  this  dog  take  1  gr. 
[16.45  grs.]  of  the  extract  rolled  up  io  10  gr.  [IM'5  grs,] 
of  bread  and  meat  made  into  a  paste* 

in  three  quarters  of  an  hour  the  animal  appeared  in. 
cliAcd  to  sleep ;  be  held  his  bead  down,  and  seemed  unable  to 
support  it ;  he  lay  down  seTeral  tiroes  with  his  head  on  the 
ground  ;  his  paws  were  slightly  convalsed  ;  his  jaws  moired 
for  some  time,  as  if  he  were  chewing.  These  etfects  con. 
tinued  about  three  quarters  of  an  hour,  but  nothing  farther 
ensued,  and  the  dog  resumed  his  ordinary  manners. 

At  ^  o'clock  in  the  afternoon  I  gare  him  9  gr.  [30*89  grs.] 
of  the  extract  in  12  gr.  of  paste.  The  effects  were  re- 
newed; but  they  were  slighter,  and  of  shorter  duration. 

At  3  o'clock  <I  made  him  swallow  4  gr.  [61*78  grs.j  Qi 
the  same  extract,  with  about  30  gr.  [363  grs.]  of  paste. 

A  few  minutes  after  he  was  seized  with  a  continual  but 
uncertain  and  difiicult  mofemeot  j  chicHy  in  tlie  abdomioal 
extremities;  and  uttered  some  plaintire  cries. 

At  half  after  three  he  found  great  difficulty  in  mofiog 
himself;  he  dropped  frequently  on  his  hind  feet;  and  his 
respiration  was  very  much  confined.  lie  attempted  sereral 
times  to  go  through  the  wall,  which  showed  a  sort  of  d6> 
lirimn.    lie  bad  then  a  ti-embiing  ta  all  liis  muscles. 

Af 
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At  ■  quarter  after  four  he  lajr  down,  and  appeared  in  U 

»faunJ  sleep*     His  polic  was  too  quick  to  bo  counted. 

At  half  after  four  he  fomited  up  the  paste  he  had  taken  ; 
aaii  some  time  after  he  rose,  but  walked  with  difficulty, 
failing  sometimes  on  one  side,  sometimes  on  his  hind  tegs. 

He  carried  his  head  rery  low,  his  cjellds  drooped,  and 
Ke  no  longer  distinguished  objects  ;  at  feast  be  struck  hini« 
Ydf  against  tho  wall»  and  furniture  of  the  laboratory  ta  walk, 
ing.  Jiii  nostrils  were  scarcely  sensible  to  the  Tapour  of 
ammonia;  and  his  cars  heard  nothing,  for  the  most  sudden 
noi^o  did  not  make  him  stir. 

lit  had  not  lost  bis  memory  ho wcTer;  for  hating  pat 
him,  with  a  view  to  gire  him  some  vinegar  and  water,  into 
the  same  posture  as  when  he  took  the  paste,  he  Hew  into  a 
dreadful  rage,  as  if  all  his  strength  had  been  at  onro  re* 
newed.  From  that  time  the  symptoms  he  had  experienced 
imperceptibly  dtmini&hcd,  and  about  8  o^cloek  at  night  he 
had  recovered  all  his  outward  senses,  but  was  sliU  greatly 
fatigued.     The  next  day  he  ate4is  usuaJ. 

Such  arc  the  phenomena  this  animal  exhibited;  and  every Namtie  and 
one  mwst  perceive  in  them  the  efl'ccls  of  narcotism  and  jn.  "»^*««a*>"C' 
tonication  carried  to  their  extreme  ;  whence  resulted  a  sort 
of  delirium.     It  rs  probable,  that  if  he  had  not  broughl  up 
(be  greater  part  of  the  matter,  before  it  had  time  to  pro*, 
duce  its  cflecti  it  would  have  kilted  him* 


V. 

On  (he  Ui€  of  Suiphate  of  Soda  in  (he  Fabrication  of 
Gtatt:  lijf  Mr,  Marc£L  oe  Seraes,  Impeclor  of  ArUj 
sciences  and  Manufaciures  ^. 

.V  object  is  to  give  some  account  of  the  attempt  made  >^'>!phate  of 
by  Dr.  Gehlen  to  employ  the  sulphate  of  soda  in  glais-ifg'^"^^}^ 
works;  and  as  I  have  had  an  opportunity  of  seeing  the  re^iiig* 
inlti  of  his  experiments,  and  convor&iog  with  him  on  the 
mbjcct  of  those,  which  he  still  intends  to  make,  ou  the 
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diflflrent  subtttatiees  that  may  be  employed  in  glass^bonsef , 
I  coaceive,  that  the  following  particulars  will*  not  be  mn. 
interesting.  Tbey  who  wish  fur  information  more  at  Urge 
may  Hod  it  in  the  work  which  Dr.  Gehlen  has  lately  pub« 
lisbed,  entitled  Bej^trage  zur  wissensckaftikhfn  Begniefu 
dung  dtr  G la. ^mocker kun it y  Attempt  to  establish  the  Art 
of  Glassmaking  on  Scientific  Principles,  Munich,  1810. 

From  a  number  of  experimentg,  made  in  the  large  waj 
by  Mr.  Francis  Baader  and  Dr.  Cdilen,  it  appears  ; 
General  obser-  1,  That  sulphate  of  soda  perfectly  freed  from  its  v«ter 
of  crystallization,  may  be  very  sHtccssfully  employed  in 
manufacturing  Que  while  glass,  without  the  addition  of  pot. 
ash  or  soda. 

3,  That  in  using  this  flux  there  h  a  consider4.ble  gain  ia 
point  of  time ;  and  consequently  in  the  product  of  a  givei» 
furnace,  and  in  materials.  These  advantage!  arbe  from  & 
larger  quantity  of  silex  being  dissolved  by  sulphate  of  soda 
freed  from  its  water  of  crystallization. 

3,  That  it  only  requires  great  accuracy  in  the  addition  of 
the  quantity  of  charcoaJ  necessary  to  effect  the  decompo. 
titioD  of  the  sulphate  of  soda*  This  ia  so  essential,  thai 
sometimes  a  single  hundredth  part  too  much,  or  too  little, 
almoit  spoils  the  vitritication,  or  colours  the  glass.  It 
must  b«  obserted  tOo,  that  it  is  difiTicult  to  gite  precise  dU 
rections  for  the  quantity  of  charcoal  to  be  employed,  be- 
cause the  proportion  must  tary  according  to  its  dryness  or 
moisture.  If  it  be  moist,  It  will  yield  more  carbonic  acid, 
ivhich  cannot  certainly  be  advantageous  to  the  vitrification. 

4,  That  sulphate  of  soda  cannot  be  employed  so  well  tn 
snbstance  in  themelUng  pots;  but  that  it  is  better  first  la 
makea  sulphnret  of  soda,  in  order  to  get  rid  of  the  large 
quantity  of  carbonic  acid,  which  is  formed  to  the  dtsoii. 
datioo  of  the  sulphuric  acid,  and  would  cause  too  great  an 
effervescence  in  the  melted  matter* 

5,  That  the  gUss.gall  is  decomposed  by  an  addition  of 
charcoal  In  all  the  other  manufactures  of  ^lass^  which  Hm 
grtiat  ad  vantage,  because  this  gall  is  the  greatest  enemy  to 
the  manufacture  of  fine  gla^s, 

6,  That  the  pot$^  in  whieh   the  glass  is  melted  by 
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wttb  i  difTerent  proportion  of  inttena1«,  becatssc  ibis  glass 
atUck*  them  much  more  than  that  made  with  potash. 

7,  That  SMlphate  of  soda  may  be  rery  well  prepared  by  Proparmtiwi  of* 
decoflipoitog  fouHate  of  soda;  and  for  this   pnrpose  tho *** ''**^t^*^** 
watte  of  fitriol  maoufactoHes  may  be  etnploytd,  which  is  t 
considerable  saving. 

8,  Lastly,  It  Is  well  known,  thaf,  when  fine  glass  is  BI^  in  glass. 
Afldety  ftnd  more  Soda  or  potash  is  rolled  in  it  than  in  com. 
rpon  glass,  the  glass,  if  not  properly  coaled  before  it  is 
wrought,  though  at  lirAt  fery  pore,  begins  soon  to  enter 
into  fertnentattoti  while  working,  and  afterward  appears 
full  of  blebs.  It  is  obserrable,  that  glass  made  with  fdil* 
spar  eontaining  potiish  always  abonnds  in  blebs ;  yet  ic  is 
pofsibfe,  to  make  good  glass  of  it,  and  thus  turn  to  ac 
^ttot  die  poUsb  tootaioed  in  it. 

Experiments. 

As  lh«  sentioentsof  Kre$chmann,  Pott,  Laxmann,  Grcn,  £xp«fiaiients. 
Lampidtos,  Van  Mons,  and  Pajot-Dcscharmes,  respect, 
ing  tht  Qse  of  sulphate  and  muriate  of  soda  in  the  fabrica- 
tion of  glasSj  differ  widely,  it  wa^  necessary  to  make  tha 
following  esperimcats)  to  ascertain  the  processes,  that  might 
answer. 

1.  First  a  mixture  of  quartz  and  sulphate  of  soda,  in  ExpenmeoiT 
Ike  proporfiona  of  100  to  60,  was  mode,  and  exposed  to  the 
fire  of  a  glsM-honse  furnace  twenty.two  hours.  At  the 
eod  of  fitis  time  no  rirtitication  had  taken  place,  or 
at  least  it  was  imperfect,  huwercr  high  the  heat  was  car- 
fkd. 

2,  Quartz,  sulphale  of  soda,  and  burnt  lime,  were  taken  E^peHmeat 
h%  Ike  proportions  of  100,  100,  and  15,  and  heated.  A 
second  mixtore  was  made  in  the  proportions  o(  100,  50, 
and  tO;  and  a  third  in  the  proportions  of  luO,  54,  and  17. 
Tk«  third  mixture  was  heated  in  a  furnace  the  fire  of 
which  was  urged  by  bellows.  At  the  expiration  of  four 
bovntAore  vitriBcation  had  taken  place,  it  is  true,  than  in 
fbe  first  experiment^  but  the  glass  was  very  stliT,  and  as  it 
were  stony. 

9.  Quartz,  calctoed  potash,  lime,  and  solphate  of  soda,  Expenu 
wtrt  mixed  in  the  proporiioiu  of  100,  10,  17,  and  43,  and 
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at  the  expiration  of  an  hour  and  a  half  the  result  was  (h* 
&ame. 

4.  Quarlz,  sulphate  of  soda,  lime,  fuid  charcoai  duKt 
were  mixed  in  (he  propurlion  of  100,  54,  ftiid  Hy  tor  ih^ 
former  three  ;  and  the  rharroal  was  varied  from  4  (o  4*%^ 
4'4,  and  4^5.  These  mixtures  were  lefl  in  ihc  iitrao  boar, 
and  a  broMrnish  yellow  or  Bonitstiines  colourless  ^Ht«  «u 
obtained,  the  colour  always  d^pcndlug  on  the  proporlioD 
of  charcoal  em  ployed. 

5*  In  the  5th  experiment  quartz  was  mixed  with  t\i\m 
phuret  of  soda,  obtained  from  carbonate  of  soda  and  sul- 
phur heated  together  tiO  oo  more  sulphur  was  sublimed,  la 
the  proportion  of   100  to  60: 

6,  In  the  6th  quartz  wa«  mixed  with  stilphnrc^  of  soda^ 
obtained  from  eight  p^irts  of  calcined  sulphate  of  sodaaoit 
one  of  charcoal  dust,  and  UmC)  in  the  proportions  of  100, 
45,  and  17: 

7^  In  the  7th  qoartz  was  mixed  with  sulphate  of  soda, 
sulphiiret  of  soda,  and  lime,  in  the  proportions  of  100^ 
24,34,  anil  17;  and  also  in  those  of.  100,  2*5  or  3,  45^ 
and  17.  The  mixture  was  left  in  the  hrc  an  hour.  ThesQ 
experiments  gave  the  same  result  as  the  4th.  When  these 
trials,  and  many  more,  the  parlicitUrs  of  which  It  is  an* 
neccss^ary  to  recite,  had  been  made,  the  process  was  af« 
templed  in  the  large  way.  The  mixture  wa^i  {oTm&l  oC  ItX) 
parts  qiiartx,  54  sulphate  of  soda,  ^7  lime,  and  5  charj* 
coal.  During  the  fusion,  a  shovelful  of  burning  charcoal 
from  the  furnace  was  thrown  in,  Iho  fire  parts  proving  (oo 
little  in  (he  circumstances,  that  took  place  in  the  glass  fur- 
nace.    The  general  results  of  these  experiments  were: 

1.  That  sulphate  of  soda  may  be  employed  in  gla«s« 
making,  without  any  adilition  of  potash  or  of  soda^  The 
glass  obtained  by  this  process  is  as  beautiful  and  as  white 
as  glass  made  with  the  usual  materials,  and  has  all  the  same 
qualities. 

2.  That  the  vitrification  of  tnlphate  of  soda  with  (^uarfz 
is  very  imperfect  even  in  the  strongest  fire.  It  is  more 
compltlc,  if  lime  be  added,  but  then  it  requires  a  ^eai 
deal  of  time  and  fuel:  and  it  is  rendered  perfect  by  the  help 
of  a  Bubfttance,  tliat  decomposes   the  sulphuric  acid   c^ 

the 


COOU9i9  OF   A2flKAL»   EXPOSED  TO   C&tAT  ilEAT. 


361 


the  «ol(i1iate  of  soiU,  and  thus  removes  (ho  obstacle,  thst 
prevcuis  the  sod. 1  from  acting  on  the  sllex.  The  bcit  njc 
diurti  ihii  ckn  be  ctnployetl  is  charcoal,  or  for  Hint  gla»9 
nicUlfjc  It^d. 

This  decomposition  may  be  condiictfd  during  the  yitrifi- Preouiinns  ne- 
Ciilion,  or  ;)r(?tr iou§  to  it.  The  methods  employed  mii^t  be 
T«ried  ticturdittg  tQ  circuoutaoces,  but  it  is  c&scdtial  ti>  ob.^ 
serirCf  1st,  the  property  charcoal  has  of  coloiiritig  glasp, 
ovffn  when  in  Tcry  ytnall  quantity  j  this  property  of  char* 
coal,  not  being  cicc*edcd  by  any  of  tJiu  metallic  oxides 
hUbcrto  known:  ^dly,  the  preference  to  be  given  to  lirac 
reduced  to  powd^rr,  dissolved  in  water,  and  heated  anew^ 
*  bt*farc  !ime  slacked  in  the  air:  3dly,  the  great*  efTcrvcsceticc 
of  the  gfaas,  when  sulphate  of  soda  is  cniploycJ,  an  efler- 
vescence,  however^  not  greater^  than  som^^timcs  arises  from 
common  &oda;  and  hence  the  precaution  thai  must  be  taken 
to  add  it  in  smaller  successive  portJons,  than  if  potash 
■were  employed  :  4ihly,  that  the  work  must  be  carefully 
dhffihuttd  in  glasshooses  of  this  kind,  not  to  be  troubled 
by  this  effervejcence :  5thJy,  that  sulphuret  of  soda  maj 
be  more  useful  in  glas^^making  than  sulphate  of  soda:  and 
lastly,  care  must  be  taken  in  preparing  the  poti,  because 
tbe  sulphate  of  soda  bai  a  particular  effect^  as  ewtfy  other 
tfuir  has. 


VI. 

Oil  ihe  Cause  of  the  Refrigeration  oh$erved  in  Animnh 
etpofed  /o  a  high  Decree  of  Heat :  Ifj;  Khancis  0b^ 
LAROCHC^  M^  D.  *, 

1  IIF.  animal  economy  presents  us  with  phenomena,  which,  The  animal 
ditTcritig  in  their  nature  from  those  exhibited  ^7  »"o»'g**Jic  >c tTo^ulilr 
bodies,  cannot  be  explained  by  the  ordinary  results  of  the  a;:  well  aspliy. 
JawA  gf  physics  ;  while  at  the  same  time  it  produces  others,  '"^^^  '***' 
which,   being  more  or  less  similar  to  physical  eifects,  are 
apparently  derived  from  the  same  laws*  Some  physiologistB, 


*  ioumal  dc  PU)  &ique«  vol,  bi^j^  p,  QBO, 
the  Gib  of  November,  1800. 
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it  is  true,  strack  irith  the  erroura  committed  by  those,  who 
bare  had  a  rage  for  ascribing  every  thing  to  mecbadietl 
lawsy  mill  not  admit  any  exptauatioD  of  (bts  kind  in  (he 
aoimal  ecoootny.     They  are  of  opinion,  that  the  pheo 
mcna,  essentially  connected  with  the  exercise  of  life^  m 
depend  oo  the  laws  that  govern  Titallty ;  aod  not  on  ph 
ttcul  laws,  which  have  little  apparent  connection  with 
former,  and  Tcry  frequently  seem  in  opposition  to  them 
But  is  not  (hift  opinion  founded  on  reasoning  rather  than  ex. 
pcrimeot  ?  And  if  some  of  the  phenomena  of  life  appear 
to  be  contradictory  to  those  laws,  to  which  inanimate 
are  subject,  must  we  thence  infer,  that  it  is  the  same 
all  of  them  ?  Thi^  reasoning,  erroneous  in  itself,  would  be 
contradictory  to    experience.       Who,  indeed,    can    over, 
look  the  influence  of  physical  causes  in  seTerat  of  the  phc* 
nomena  of  the  animal  economy ;  such  for  tni^taoce  as  dis* 
tinct  ti&ion,  which   dipends   essentially  on    the  refracting 
powers  of  the  humours  of  the  eye;  or  (he  movefneots  of 
otir  limbs,  in  which  our  bones  act  as  lerers,  our  tesdons  aa 
cords?     It  is  frue,  that  physical  causes  alone  are  not  suf. 
licient  to  produce  these  resulis,  and  TJtal  causes^  powerfullj 
concur  in  (hem;  hut  (he  influence  of  the  former  is  lot  t 
less  evident.  Gener:)TIy  speaking  it  may  be  said,  that  there 
scarcely  a  phenomenon  of  the  animal  economy,  which  is 
not  owing  to  both.     Sometimes    the  inHuenee  of  phystc*! 
causes  is  predominant,  at  others  ih^i  of  the  rital;  and  fro« 
quently  it  is  difliiuU  to  determine  with    precision  what  be- 
loogs  to  one,  and  what  to  the  other.    It  is  of  uo  snaU  con* 
sequence,  InjwPTer,  to  attain  this  object ;  and  the  researches 
capable  of  leading  to  it  may  be  ranked  arnoof  the  most  sm. 
portant   io    physiutogy.      If    we  can  ever   hope  to 

•  When  I  speak  of  vital  causes  and  vital  laws,  I  do  not  ne; 
assert,  that  they  are  actually  differLnt  from  the  general  lavn, 
gpvefo  inanimate  nv  itier,  and  iudcpcndent  of  thc^m :  they 
perhaps,  only  modifications  of  them ;  but  1  am  of  opinion,  thi 
in  the  present  stale  of  science,  we  nuist  admit  them,  if  we  would 
acquire  tolerably  acrurate  ideas  of  the  mode,  in  which  lJi«  dif^ 
fereiit  functions  of  orgiuiic  bodies  are  executed.     We  ar*  yet  far 
fttjm  having  nrached  the  period,  when  many  of  the  phenomeoa 
exhibited  by  these  bodies  may  be  referred  to  the  laws  of  physic*. 

quire 
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^uire  pradte  notioos  of  the  vital  powers,  and  how  tbe^ 

dlfler  from  phync^l^  U  must  bts  by  obierfing  what  it  pe* 

enlUr  to  tli^m   to    the  vital   funcduDs^  not  by  Toguefy  mu 

erib4iif  to  tbem  all  the  pti(^auniL*na  of  organic  bodies. 

Om  of  ike  |)tienocnena,  in  wliicK  it  seems  to  me  most  Animals  nc- 

«tayto  iiMikc  the  distinction,  is  that  eihibited  *»y  amroalt  [^^^^'J^J^j*^**' 

•xpotod  lo  a  higb  degree  of  beat.     It  is  well  known  that  ^t:neratc  cold^ 

th«y  thea  auume  a  temperiitiirc  much   below  that  of  the 

•ttrroundinii;  medium.     It  is  near  half  a  century  since  this 

Vfinarkablo  faculty  in  animals  was  noticed  ;  and  it  has  sub. 

fl^qQcotly   given    rife   (o   various  exfu^rimentt,  particularly 

those  made-  conjoin (ly  by  Sir  J.  Banks,  Sir  C    BLigden, 

0r.p  Fordyce,  and  some  other  philosophers ;  but  we  have 

not  yet  any  precise  ideas  of  its  cause,  f  hich  fiome  ittpposa 

to  be  the  refriftcralion  produced  hy  ^he  evaporation  of  the 

f)«rsptra.bte  matter^  others  the  SRtne  with   that  of  animat 

bcat^  whvtber  ih€y  imagine  the^nselves  acquainted  with  thif;, 

otMmfek  to  be  yet  ookoown.     Some  con kideraiions  on 

this  qttettion  will  form  the  snbjt'ct  of  the  present  paper: 

but  ]  think  it  neceuary  fn  the  fir!<t  phice  to  repeat  an  ob*- 

ftcnatloay  which  I  made  »ome  ycara  ago^j  this  is,  that  wcbutnoi  imurfi 

font)  a  greatly  exargerntrd   notion    of   this   phenomenon,  *  ^B"^^*^  *^  •* 

,      -       ,,        ^  J      '  ,,    .  .       .    commonly  frUft- 

when  we  >iippo«c  the  facuity  of  producing  cold  in  animals  po«a!L 

la  as  atrikiog.  at  that  of  producing  heat.     1  believe  1  have 

pffwved,  that  this  opinion,  which  liaii  generally  prevailed 

•inet  the  publicattoa  of  the  oiperiments  abovementionod, 

to«JlOfatiicr  crroa^ous.     In  fact,  in   a  number  of  etpci  i.  Their hMt  in* 

iBcnti  vadff  in  common  with  my  friend  Dr.  Berger,  1  con.  ^'*^^*^ 

fttaotly  foand^  that  the  temperature  of  animals  exposed  to 

a  higher  heat  than  35"  or  40*  cent,  [95«  or  U)4^  F.]  rose 

|a  a  very  itnkmg  degree,  without  however  reaching  that  of 

tbc  inrToaiiding  medium.     I  frequently  obserfcd,  that  this 

flie  of  temperature  amounted   to   6"    ur    7»    [108*   or 

H*f*F.};  Atid  I  even  ascertained,  that,  when  theextcvDal 

ImU  ii  very  coQSiderable,  this  increase  of  tcmperatorc  has 


•  Ifi  my  inaagttral  dissertation,   entitled  Experiments  on  the 
that  a  high  Degree  of  Meat  produce*  in  the  Animal  Eco- 
f^    Sce^  Coikcitou  of  Tbive^  of  the  Medical  School  at  Faris, 
ftr  IM><»»  No.  n. 
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■o  limit  but  the  tteatb  of  the  animal,  which  is  iti  neceiM 

consequence.     In  these  cxperimenii  I  ascertained  the  ttm- 

pcrrature  of  thcaniinaU  by  a  method,  of  the  accuracy  of 

which  there  cat*   be   no  doubt;  that  i»,  by  miroducing  « 

roii/iiderable  way  ioto  the  rectam  the  bulb  tt(  i  thcrroo. 

sicter  purposely  made  Tcry  small.     1  found  a  fimiUr  in. 

crease  of  tcmpiTatnrc  in  the  human  subject,  by  mc&ns  of  t 

lhetiiiami?ter  introduced  into  the  mouth  :  and   1  even  ob» 

^*'*7"  **'*'^  ^'*jjenred  it  rcry  strikingly  in  a  case,  where  the  hc^d  could  be 

aflecttd  only  by  means  of  the  circulation;  that  of  a  pertOD 

phtct'd  in  a  bo\  titled  nUh  hot  Tapour,  but  haviiig  hU  head 

out  of  tt. 

T!i«^c^Ujor       It  follows  from  Ihciic  facts,  that  the  facitify  of  produckif 

jwdociojj  cold  ^jiIjI  j^  i^jucb  more  limited  than  h  commonly  supposed  ;   not 

Ibit  it  is  imaginary.     Too  many  facts  attest  its  existence, 

for  it  to  be  doubled ;  it  is  desirable,    therefore,  to  oscer. 

taio  Us  eaufic;  and  this  1  shall  attempt  to  dcK 

Ifctnrnsesup-        ^  ^^'^^  ^'''^  abofc,  that  some  suppose  ihii  cause  to 

pi«cd  to  be  the  the  Game  uilh  that   of  animal   heat;  and  they  ground  thif 

™p^n^'uci^*^  opinion  on  the  rusulta  of  the  experiments  of  Blagden  and 

Fordyce,  from  which  H  would  seem  we  nay  ttifer,  that 

animals  preserve  a  uniform   temperature^  whatcfcr  may  be 

the  heat  of  the  surrounding  medium  ;   and  that  consequent. 

\y  their  faculty  of  producing  cold  is  as  decided  as  that  of 

producing  heat.     Indeed,  if  it  were  thus,  it  would  be  ua» 

tural  to  conccirc  this  uDiformity  of  temperature  as  onea«d 

the  same  phenomenon,  origiaaliog  from  a  single  cause:  bat 

this  not  being  the  precise  fact,  as  I  hareBhowm   vrc 

presume  the  conclusion  to  be  erroneous. 

There  is  one  observation,  that  tends  strongly  to  ^upp 
similar  faculty  this  opinion*  It  IS,  that  cofd.bloodcd  animals  possess 
inoiri  blooded  I'jjpuj^y  <jf  presetting  a  temperature  below  that  of  the  »iir# 
rounding  medium,  when  this  is  eTevated,  as  much  or  mort 
than  warm-blooded  animals:  though,  if  this  faculty  arose 
from  the  same  cause,  as  that  which  produces  animal  heat, 
cold.blooded  animals  should  be  nearly  destitute  of  it*  The 
troth  of  this  assertion  I  have  shown  by  several  cjCpari. 
ments  in  iho  paper  already  quoted  ;  and  the  followiiig,^ 
which  I  lately  tnade^  appear  to  me  to  render  it  q 
tionable. 
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In  ft  ilofc  I  e.i posed  to   a  mean   tcmpcmfure   of  45**  Fxpcnments 
[nS*'  F.]*  nibbit,  the  temperature  of  which  before  the  *""  "^ '^^^^^ 
lAperiBCQt  was  SO'?*^  £l0:j'46"  F,].   After  remaining  there 
an  hoor  and  forty  minutes,  it  had  acquired  a  kinperature 
of  4yS  [nO'84^  F.].     A  frog,  «xpo!?id  in  the  same  stote  and  two  froft. 
to  a  fimiUr  heat,  acquired  ia  one  hour  a  temperature  of 
5fl*7®  [80*0«^  F.];   which  it  prcservt'd  during  the  rest  of 
the  tiin*?  it  rematuitl  in  the  stoTc,  being  half  an  hour.     The 
Imiieratnrc  of  another  frog,  exposed   to  a  mean  beat  of 
46*^  [ilDM6^  F.],  ro&c   to  28'  [82'4«  F.],  at  which  it 
Wcamu  stationaf/. 

They  who  hafc  imagiBed,  that  there  was  no  ncccssarj  Som-btivesup^ 
connection  between  the  cause  of  aniina.1  hear,  and  that  or^,pHiur.<l  bf 
Ibe  cold  sooietinies  produced  in  the  animals,  hafesupposed|  «vapor<Ltuiii« 
■  Ifcat  the  latter  mii^t  be  occaitioned  by  the  cTaporafion  that 
^Bikes   place,  cither  at  the  surface  of  the  body,  or  in  the   - 
inogt;    thus  coroparing  this  plienomcna  with  the  cooling 
of  loanifDafe  bodies,   (he  surface  of  which   is  wet.     For 
thk  ts^nious  comparison  we  are  indebted  to  Franklin; 
but  i«  It  Ju>t  ?  The  only  experiments  made  till  lately,  with  *n>iscontrtij<ct. 
a  f  icw  to  *oWc  this  <jues(Jon^  those  of  Sir  C,  Blagden   and  perimcjtu^  '^^' 
kis  coadjutors,  and   those  of  Dr.   Crawford,  seem  to  in- 
djcale,   tliat  it  is  not.     Those   1  made  myself  a  few  years  confirmed  by 
a^o,  Wid  of  which  I  have  gi?en  an  account  in  the  thesit      **"' 
ady  quoted,  led  me,  on  the  contrary,  to  adopt  the  sup* 
itlon  of  Dr.  FranKSiit;  though  they  did  not  allow  me  to 
form  a  dccmre  opinion*     I  have  since  attempted  some  new 
ones,   wMcb,  confirming  the  results  I  hsd  before  obtained, 
«ppeftr  to  me  calcidaretl  to  remove  alt  doubtw  on  the  subject. 
Of  ibcfe  I  thatl  give  the  resutu  preceded  by  a  brivf  account 
of  tho^e  1  foraierly  publifihed. 

Tbc  principal  object'  of  the  latter  was  to  ascertain  the  The  imuffi- 
idily  of  the  objection    commonly    made   to   Franklin^fi  ciu»^^K«  bi^Ta 
ry,  thit  the  cooling;  produced  by  eiaporiition  is  lusuf.  alleged. 
ff  to  rtplain  the  dllference  obtjcrved  between  the  tcm. 
tfire  of  animaU  exposed  to  a  high  degree  uf  heat  and 
t  of  .tfie  surrounding  meditim.     To  determine  thl*  it  wai 
t,  to  examine  the  comparative  inlluence  of  heat  oa 
Koperature  of  animah,  and  on  that  of  ininimatesub. 
icea  wetted  all  oircr.     For  this  purpose  I  exposed  at  the  Compararife 


same 
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same  time,  and  side  by  side,  in  a  stove^  fariaus^animafff 
alcarrazas  Ailed  wifh  water,  and  wet  spon^s.  In  making 
this  es|M;nnicDt,  which  I  have  jteYeraf  rime«  rep««.ted,  t 
crinsrandy  observed,  that  the  aiciirraztis  and  spon^cf, 
wbether  I  intruduted  them  into  theslovia  cold,  or  prevtoot* 
ly  warmed^  assumed  a  temperature  below  that  acquired  by 
the  warm*bToo(l^d.  animah,  but  nearly  (he  tume  as  (bat  of 
the  cold-blooded*.  From  these  reatilts  then  we  may  inferi 
Evapor^tton  an  ^ij^t  evaporation  is  suflictcnt,  to  produce  a  refriffenitisft  9» 
great,  if  not  greater  than  that  observed  in  animals ;  and 
hence  we  may  presume,  that  it  is  (he  cause  of  the  laittrr* 
It  would  be  wrong  however,  to  eon^^ider  the  latter  as  a  ne* 
cessary  consequence  of  the  prercding  proposition,  Tli« 
possibility  of  a  thing  is  not  a  suHicient  ground  for  onr  coa* 
eluding,  that  it  actually  is.     Accordingly^  wh^  I  publiak. 


•  To  render  the  experiment  completely  accurate,  it  would  liatt 
been  necessary  lo  ascerlaiii  llie  final  tcmporalure,  that  would  hat* 
been  acquired  both  by  the  juilmuh  and  the  inattimate  subitancei, 
when  the  heat  had  produced  its  utmost  eflfect  on  them.  Tbk^ 
found  very  difficult  with  it^pecltn  w«inn<blooded  aoimaSe:  a  \t^M 
continued  beat  exhausUng  th<r'i)i  greally»  I  salisfied  myself  wittiB 
approximation  to  the  limit.  1  generally  vr«iited,  till  the  inaninnH 
substances  had  attained  j( ;  wliich  was  nmch  more  easy*  beeanseT 
took  care  previous  to  the  experiment,  lo  raije  their  'empcraHvc 
nearly  to  the  point,  at  which  tt  would  ultmuitely  anive  by  tbctf 
exposure  in  the  stove,  ^ 

I  shall  here  give  the  result  of  two  experiments  of  the  same  k|fl 
lately  tried.  ^ 

Besults  of  ex-  t  enclosed  io  one  basket,  separating  them  only  by  an  open  par* 
pcfinicnti.  Htion.  a  rabbit,  and  an  alcarraxa  full  of  watwr;  and  plac^  theai 
in  a  stove,  the  mi'an  heat  of  which,  duriu);^  the  experiment,  «a» 
45*  [113*  F.]'  rhe  temperature  of  thr  rubbit,  when  introduced, 
was  59'7*  [103  46*  F.]  ;  that  of  the  ahjrraza  about  S5*  [95*  F^ 
The  temperature  of  the  rabbit  gradtiallj  rose  to  43*$*'  [  I  I0^4*|J| 
that  of  the  alcamua,  ou  the  contrary,  fell  to  3 1-4*  [SS*52*  F. W 
whi»h  point  it  appeared  to  continue  stationary.  H 

In  the  second  experiment  I  exposed*  iu  the  same  <5toTe»  |H 
mean  temperature  of  3tJ'5'  [9T'7*  F],  two  sm;*li  *ipongf_-3  atl^| 
frog.  The  latter,  which  was  placed  between  the  two  spongc$,^| 
quired,  in  the  course  of  an  hour,  the  stationary  tempermtuf^H 
^  <•  [82-7 e*  F],  the5ponge on  the  left  that  of  27-9*  [SSlZJ*^ 
and  the  sponga oa  the  right  that  of  'i7  6*  [S 1  ed"*  F.].  fl 
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wi  tllfW  fcsulta,  1  <lid  not  pretend  to  decide,  that  CTtpori- 
tioB  vu  (he  true  cause  of  the  pheDomenon  in  qitestinn  ;  I 
airrely  hM  out  this  opioion  as  plau«ibie :  at  present  1  thiolL 
I  can  n^ne  direct  proafs  of  Us  jtistice. 

Jf  etapor&tion  be  the  sole  cause  that  produces  the  r^Testof  ttief- 
fj^eratioB  of  loimah  exposed  to  a  high  degrre  of  heat,  i|<i<-a£y' 
ii  afi^eot,  that  by  supprctfiiog  it  both  on  the  surface  of  the 
^odjr  and  in  the  interior  of  the  iungs,  this  refrigf^ratioo  will 
W  prevented,  and  the  animals  must  acquire  a  temperature 
•qaal  or  Buperior  to  that  of  the  mediuni,  in  which  they  are 
tiDGncrficd.  If  we  do  not  obtain  this  result,  it  is  a  proof  of 
the  imillBdency  of  (his  cau<;e :  if^  on  the  contrary,  the 
wuam^Aploytd  fur  suppressing  evaporation  being  such  as 
nai  to  disturb  the  eaereise  of  the  other  fyncttons  af  tha 
•tynalf  we  parceifc  a  cessation  of  the  pheaomenon,  for 
wbieh  mo  are  endeavouring  to  account;  we  may  icooclude, 
with  eqaai  reason,  yiat  it  wa«  owing  to  evaporation. 

This  ■o4«  of  ascertaining  the  influence  of  ev adoration  Experiments 
tn  Ihii  phaiUNtttciOti  naturally  oflered  itself  to  the  minds  of  ^^^*>  diLivicw 
IJHtie,  who  have  instituted  inquiriea  on  the  subject.  Some 
cspfrimants  have  been  tried  with  this  view;  but  they  have 
neither  hero  auoiaruuj,  nor  very  decisive.  One  was  by  Dr.  bjDr.  Fotdj 
Furdyc«.  This  geniteman,  having  introduced  a  targe  ^uan. 
lily  of  aqut-ous  vapour  into  a  heattd  room^  thought  he 
perceived,  ihal  the  heat  iocmnmoded  him  more,  but  that 
hia  tniip«raiurc  rmiained  scarcely  the  k-ss  stationary.  It  i$ 
lo  bo  oliocrved^  (hat  the  time  ho  passed  in  this  room  wat 
too  shorty  to  heat  very  perceptibly  a  mass  so  confiiderahle 
V  that  of  the  humaji  body.  No  pi^itive  inference  there* 
fore  caw  be  drawn  from  this  expcriroeut ;  any  more  than 
frooi  thot^  ia  which  Dr.  Crawford  attempted  to  ascertain 'ind  Dr.  Cbiir- 
Ihe  iiiisMire  of  a  warm  bath  on  the  temperature  of  a  dog; 
Use  moileia  which  he  measurcnl  this  temperature  being  too 
incaact,  and,  besides,  the  ctFcct  of  the  water  being  capable 
suppressing  the  cuticular  evaporation  merely,  not  the 
^Inooary.  The  experiments  which  the  same  geotlemao 
with  frogs,  aniiaats  in  which  the  pulmonary  evapora. 
nust  be  inconsiderable,  would  be  more  decisive,  if  tho 
VIMlti  1m  gire«  were  agreeable  to  observation.     But  I  have 

nyself,  that  this  is  not  the  casa*     Numerous  ex.  Fro^  icquira 

perimcots,*^*^*^*'*-*^*-' 
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ttiTcof  water  in  perimente,  made  wi  I  It  care,  have  conrinced  mc,  thai  fro 
"^'^^^  ^"^y*"^  constancy  acquire  the  temperature  of  the  wa(cr  in  vrhi 

ikey  are  immersed,  let  its  heat  be  what  it  tnny^  and  that  ia 
this  respect  there  is  no  difl'ercrice  between  dead  and  Ihlag 
frogs  •, 

These  are  all  the  experiments,  as  far  as  I  know,  thi^| 
have  been  tried  (u  ascertain  what  would  happen,)  n  hen  men 
or  animals  arc  exposcti  to  a  high  iU*^rce  of  htit,  without 
any  evaporatioQ  being  able  to  take  ptucc  from  th«  surface 
of  their  bodies.  Their  insufficiency  is  evident.  T^cm  ones 
therefore  cannot  bo  uniotcresting,  and  the^e  1  hare  at. 
tempted. 

M'ith  this  view  1  had  recourse  to  the  meaoB  employed  b; 
Dr.  Fordyce,  but  with  this  difference;  instead  of  tryi 
the  experiments  with   man,   1   employed  animals  of  smut 
size,  that  their  mass  might  be  more  qurckty  heated,      la 
fact  it  is  wcH  adapted  to  the  end  proposed  ;  for  it  is  ob- 
vious,   that   if   an  animal  be  placed   in    air  loaded    ^i^J^H 
vapour,    there  can   be  no  evaporation  of  the  llnid  eihaJ«^| 
either  on  the  surface  of  its  body,  or  from  its  lungs  ;  and 
yet  it  may  continue  the  exercise  of  itii  functions  as  freely 
in  dry  air.     The  apparatus   I  craploycd  allowed  ro€  to  di 
tribute   the  vapour  pretty  unifotnily  throughout  the  s 
occupied  by  the  animals,  and  to  regulate  Uie  quanUt 
pleasure*     The  following  is  a  description  of  It* 

AA^  PL  X,  fig.  I,   is  a  box,  about  forty  inches   «»f«ii» 
twenty  broad^  and  5i;iteen  deep  :  divided   into   two  com 
partmenlij  by  an  open  partition,  shown  at  n  n  in  the  scctio 
tig.  2.     At  a  £t  is  a  door,  sliding  in  a  groove,   and  openl 
into  the  upper  chamber  ;  in  which  is  a  circular  wicker  ca 
/itig^,   with  a  door  openiug  opposite  that  of  the  outer 
box*    lo  this  cage  the  aaimals  were  placed.    A  thermometer, 
with  a  very  long  stem  and  small  bulb,  is  fixed  in  tbe  centre 
of   thi*  cage.     It  is    protected   from  injury   by  an  open 
wicker  case,  mm  %•  3;  and  reaches  above  iho  top  of  the 
box,  tig,   1,  at  A,   where  it  is  graduated.     The  vapour  if 
generated  in  a  ^niall  tin  boiler  C  C,  heated  by  means  of  the 

•  See  my  Essay  on  ihc  EtTciis  produeed  iu  the  Aninial  £gp» 
nomy  by  a  high  Degree  of  Ueat,  p.  64  and  i^Mi. 
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urnac^BB;  and  is  conveyed  into  the  box  by  a  tube  cc. 
ver  tJie  AperCore  of  this  tube,  within  the  box^  is  placeil 
t  a  littiB  distance  a  plate  //,  fig.  %  about  four  inches 
uare;  which  preTeotj  its  ascending  In  a  direct  current  to 
e  top,  and  causes  it  to  be  distributed  pretty  ttntformljr 
rooghout  the  apparatus.  Toward  the  bottom  of  the  tube 
commuoicatioD  cc  is  a  cock,  so  constructed,  that  the 
fapour  may  pass  through  a  lateral  opening,  or  through  the 
tube  itself,  or  through  both  at  once.  This  allows  tbe 
quantity  of  tapour  admitted  into  the  apparatus,  and  cod- 
sequently  the  temperature,  to  be  regulated  at  wiU.  This  is 
^^tJie  more  easy,  as  by  means  of  a  Tery  simple  contriTance, 
^Hfie  key  of  the  cock  may  be  turned,  without  losing  sight  of 
^^he  thermometer,  that  indicates  the  temperature  of  (he  box. 
^^0*0  the  key  of  the  cock  is  affixed  a  pretty  Jong  Ictlt,  ee^ 
\  from  eadh  end  of  which  a  string  passes  to  the  correspond. 
Ing  end  of  a  Jcver  of  the  same  length,  c/c/,  turning  on  a 
pif ot  ILced  on  the  top  of  thu  box.  Of  course  by  moring 
the  lever  ^£f  A  similar  motion  will  be  given  to  ee,  A.  sec^ 
tioQ  of  the  cock  is  given  at  fig.  3*  lo  the  top  of  the  boiler 
CC  is  a  funnel  with  a  cock,  by  means  of  which  it  can  be 
replenished  with  water  when  necessary. 

Into  this  apparatus  I  introduced  successively  warm-blood.  ExperimenU. 
^  ed  animals  of  different  kinds,  and  frogs;  I  exposed  them 
^Bo  diflcrent  degrees  of  heat :  and  f  carefully  examined  their 
^Htmperature,  both  before  and  after  the  experiment,  by 
^Hleaiu  of  a  thermometer  introduced  into  the  rectum,  or 
1  plunged  deep  into  the  cesophagus*  The  results  I  obtained 
are  given  in  the  folio  wio^  tahl«. 
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I  ibitl  hme  subjoin  some  remarks  with  regard  to  the  ob.  R^mKrkson 
in  this  table.  ^^"» 

the  experimeDts,  of  which  I  hare  gi?eD  the  re.  Otheis  mad*, 
sufts,  I  raaxle  tnaiiy  otherfl,  on  the  accuracy  of  which  I 
otibid  not  eqtialfy  depend.     Their   re&ulU  howeter  were 
to  those  in  the  table. 
irer  prvcaotioos  J  took  to  prefcntit,  there  Were  The  h«at  not 
always  soaie  fariatioos  tn  (he  temperature  of  the  apparatoa^^^  ^<><^Ant- 
dtiriag  the  experiment.     These  variations  did  not  in  general 
eaceed  one  degree  [1-8^  F]  ;  but  sometimes  they  amounted 
to  ^  [5*4P  F.]t  though  for  a  rery  short  periods 

When  I  employed  the  same  animal  in  different  experi.  Anunsb, 
ffleots,  I  aJways  safTered  at  least  tMreoty.four  hours  to  elapsa 
iMtssmalhra. 

The  different  thennometers  I  employed  not  being  aniform  Theraiaotunt. 
in  their  molionp,  I  examined  the«e  with  care,  and  formed  « 
particuUr  scale  of  reduction  for  each^  by  means  of  which 
1  reduced  the  screrai  results  of  the  different  obserrations  to 
Due  common  scale*  Though  I  hare  employed  tenths  of  a 
degree  in  noting  the  results^  I  do  not  pretend  to  have  been 
always  thos  exact  in  my  observations;  but  I  chose  rather  to 
express  them  thos,  than  to  commit  voluntary  erroiirs.  Tho 
errours  I  have  committed  involuntarily  however  cannot  at 
any  time  have  exceeded  a  quarter  of  a  degree. 

The  temperature  of  an  animal  previous  to  Its  introducprenouit^m. 
tion    into   the  apparatus  has   frequently  exhibited   trifling P^*^^^^- 
differences,  the  cause  of  which  I  could  not  ascertain. 

It  was  not  easy  to  ascertain  the  temperature  of  tho  frogsMan«f«iii»ntof 
lAimedlatety  on  their  being  taken  out  of  the  box,  and  with-'***  *^^*'«*- 
ootits  iHung  influenced  by  the  contact  of  the  hands  or  the 
Axlernal  ait.  To  effect  this,  1  tied  the  animal  on  a  kin4 
of  cart  fliade  for  the  purpose,  and  placed  a  tbermomeler 
with  a  tery  small  bulb,  so  as  to  remain  in  its  mouth|  or 
father  in  its  itomach.  On  opening  the  box,  1  had  only  to 
take  ont  the  part  quickly,  and  examine  the  degree  indicated 
by  the  Ihermometer, 

Go  looking  at  the  table  we  perceive,  that  the  teippera«Thc  temperm- 
tnre  of  the  warm-blooded  animals  uniformly  rose  two  o'^mlL Vko***^ 'h*t 
three  degrees  at  least  i^bove  the  moist  air,  in  which  they  of  &ht  mtdiaui^ 
ifexf  immersed;  whence  it  is  evident,  that  the  faculty  of 
fibs  produclni^ 


eoottsa  OP  a^imali  exposed  to  ckcat  beat. 

producing  cold  was  annihilated  in  them,  and  consequenOj^ 
that  this  faculty  h  essentially  dependent  on  eTaporatton. 
It  is  true,  that  the  heat,  to  which  these  animals  wereexposod, 
did  not  eiceed  their  natural  trmperature  by  two  degrees 
f5'6'='  F.]  ;  and  it  might  be  suppoBed,  that  the  faculty  of 
producing  cold  would  have  been  displayed  by  them  at  higher 
lif  could  not  temperatures.  Rut  thi9  objection  will  Yanish^  if  we  con. 
Eider^  that  death  would  hare  been  the  necessary  conseqnenco 
of  their  exposure  for  a  time  of  any  continuance  to  a  moist 
heat,  greater  than  that  to  which  I  subjected  them,  and  con* 
sequentty  that  this  faculty  would  have  been  extinguished  in 
them*  In  fact,  however  low  the  heat  (hey  ondurcd  in  these 
experiments  may  appear  to  hare  been,  they  were  always 
more  or  less  exhausted  by  it;  and  when  it  was  greater, 
they  appeared  dying  on  my  taking  them  out  of  the  appa« 
It  killed  fome.  ratus.  The  guinea  pig,  though  very  lively  in  the  morning, 
died  in  the  erening  after  experiment  10.  1  had  likewise 
II  rabbit  and  a  pigeon  that  died  after  similar  ezperunenti| 
the  results  of  which  are  not  inserted  in  the  table. 
VThj  tfid  the  It  may  be  asked  perhaps,  why  the  temperature  of  these 
he»t  of  the  am- jjnijjjjjig  ^j^  ^^j  merely  rise  to  an  ctfuitibrium  with  the  sur* 
rounding  fluid,  instead  of  exceeding  it  by  some  degrees. 
*thc  answer  to  this  question  is  very  simple.  The  exercise  of 
their  functions  not  having  been  dit.turbed,  the  cause,  what* 
erer  it  is,  that  produces  animal  heat,  must  have  continued 
to  act  on  them,  and  occasion  this  rise  of  temperature.  It 
is  more  difficult  to  conceive,  why  this  rise  was  not  greater; 
and  why  the  same  cause,  which  in  low  temperatures  keops 
animals  at  20»,  40^,  or  even  80*^  [36**,  72°,  or  \W  F,] 
above  (hat  of  the  surrounding  air,  does  not  rise  more  thaa 
3"  or  4^  [5-4^  or  7"l^  F.],  when  they  are  exposed  to 
lieat* .  This  question  cannot  be  solved,  till  we  have  a  sa* 
tlsfactory  answer  to  another  of  gieat  importance,  that  baa 
btren  often  debated :  ^^  what  is  the  cause  of  animal  heiit  V* 

•  Frpsh  experiments  that  1  have  made  since  this  paper  was  read 
to  the  Institute,  and  which  I  fhalUoon  make  public,  lead  me  to 
think  that  evaporation  was  not  eutirely  suppressed  in  those  1  have 
here  related;  but  these  rcsulls  instead  oi  ijivaJidating  what  1  havt 
advanced,  tend  rather  tu  coi^fu'in  theui. 

%  a  question 
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^««{ibii  which,  as  may  be  seen  from  the  facU  I  have    ^* 
adducedj  is  not  essetitialfy  connected  with  that  here  dig. 
cussed. 

Ji}  /rogs,  and  I  bdieye  it  woald  be  the  aame  with  other  Remark 
eold.bloodcd  animals,  the  difference  between  their  tempe-^'^*^* 
raturo  and  that  of  the  surrounding  medium  was  always 
much  less  striking  than  in  warnubiooded  aiiimalsi  as  might 
naturally  be  expected.     This  however  has  aflurded  me  an  Curioits  Aift 
opportunity  of  making  a  remark  somewhat  curious,  but'P**^*''*!*  ^^^^ 
r^uiring  to  be  confirmed  by  repeated  experiments,  namely, 
that  the  proper  heat  of  these  animals,  or  the  excess  of  their 
temperature  over  that  of  the  surrounding  medium,  is  as 
considerable  when  they  are  exposed  to  heat,  as  when  they 
arc  exposed  to  cold^     This  Vi^outd  seem  to  indicate,  that  the 
cause  ot  this  heat  is  not  the  sime  as  in  warm>bloodcd  ani- 
mals. 

From  what  has  been  said  we  may  conclode,  that  thcpro^Theproiiuftiii 

daction  ot  cold,  manifested  in  animals  exposed  to  a  hiflh  ^*^^**''^ '"  *»'" 
*•.».,.,,.  ,     mals  owing  to 

degree  of  heat,  is  to  be  classed  with  those  phenomena,  the  evaporation, 

CMenti«]  Okmt  of  which  is  physfical.     In  this  huwercr  wo 
cannot  ot orlook  the  influence  of  vital  causes^  which,  as  I  in  which  vjtj] 
hare  announced  at  the  commencement  of  this  paper,  concur*^"***  *-'^^'^**ftj 
with  the  physical  causes  in  tlte  production  of  almost  all  ih^ 
phenomena,  that  are  the  re&uU  of  or/ganization*     In  fact, 
the  evaporation,  that  causes  this  production  of  cold,  can* 
not  take  pkce,  unless  the  surface  of  the  body  and  of  the 
pulmonary  cells  be  kept  constantly  moist.     And  here  the 
comparison  of  inorganic  bodies,  such  as  were  employed  in 
my  eiperiroeot^,  ceases  to  be  exact.     The  surfaces  of  these 
were  moistened  by  transudation  only.     Those  of  animals 
are  moistened  by  perspiration,  a  very  complex  phenomenoD| 
necessarily  depend  on  the  action  of  the  system  of  capillary 
vessels.     In  the  former,  the  surface  no  sooner  begins  io 
dry,  than  it  draws  from  the  iutirior  a  new  poriion  of  moit. 
ture.     In   the   latter,  on  the  contrary,  perspiralton  must 
.acquire  a  fresh  degree  of  activity,   when  the  heat  becomes 
Siore  considerable ;  and  this  can  take  place  only  from  an  in- 
creased energy  in  the  cxhalant  system,  and  perhaps  evoii 
thronghout  the  whole  of  the  circulation.     It  is  to  be  ob« 
iCfTed,  that  this  increased  activity  of  the  perspiration,  at 
'»«  least 
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]M8t  from  the  lurface  of  die  body,  b  inor«  coniiderabley 
than  b   reqnhite  to  fiarntdi    the   locretsed  eTaporaiioa^ 
Hence  that  sweat,  which,  in  most  cases,  is  nothing  more 
than  the  excess  of  the  6aid  perspired  aborre  that  carried  off 
*    hj  CTaporadoD. 
G«ncftl  deduc-      I  shall  conclade  this  paper  with  the  foHowing  proposi* 
'  Hon,  which  I  think  I  iray  venture  to  adTance  as  a  Deccs. 

ssry  consequence  of  the  observations  contained  in  it.  ^^  The 
prodnction  of  cold,  manifested  in  animals  exposed  to  a 
hi^h  degree  of  heat,  is  the  result  of  the  eraporatjon  of  the 
perspirable  matter ;  which,  in  consequence  of  the  increased 
action  of  the  exhalant  system^  is  so  much  the  more  coti. 
Bfderable,  in  proportion  as  the  external  heat  is  greater.  It 
b  therefore  at  the  same  time  the  result  both  of  phjsi<»l  and 
▼ital  causes/* 


Kuraeiymen  apt 
to  Mibtititute 
»iic  fruit  for  4n- 
•chcr. 


C*u»«  of  mi»- 


VII. 

A  fiev  and  expeditious  Mode  of  Budding,     By  TsoMjia 
Andeew  K?^ioht,  Etq,  F.  R,  SK 

1  ARKINSOX,  in  hisParadisus  Londonieiists,  which  we 
published  in  1629,  has  observed,  that  the  nuncrTmen  of  hJ9 
days  had  been  so  long  in  the  practice  of  Bnbatitnting  one 
▼ariety  of  frnit  for  another,  that  the  habit  of  doing  so  was 
almost  become  hereditary  amongst  them  :  were  we  to  judge 
from  the  modern  practice,  in  some  public  oarserieSy  we 
might  sQspcct  the  possessors  of  them  to  be  the  offspring  of 
Intermarriages  between  the  descendants  of  those  alluded  ta 
by  Parkinson.  He  has,  however,  mentioned  his  ^^  very 
good  friend,  Master  John  Tradescant,"  and  ^'  Master  John 
Miller,"  as  exceptions;  and  similar  eiceptions  are,  1  be. 
lieve,  to  be  found  in  modern  days.  It  must  however  be 
admitted,  that,  wherever  the  character  of  the  leaf  does 
not  expose  the  errour  of  the  grafter,  as  in  the  different  va. 
ricties  of  the  peach  and  nectarine,  mistakes  will  sometimee 
occur;  and  therefore  a  uode  of  ch&ngiog  the  varietji  or 
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of  introdudng  a  branch  of  another  rariety^  with  great  ex« 
pecfitioDy  may  possible  be  a^ctptable  to  tnaoy  readers  of 
tJkc  Hortlcnltural  Traosactiom, 

Tile  Jaxunant  shoots  of  peach  and  occtanae  trees  areExpedUiom 
generally   barren  j  but  the  Jateral   shoota  emitted^  jq  the!^°***°^*^*'*"C* 
lamc  season,  by  them,  are  often  productiTe  of  fruit,  par. 
Ucularly  if  treated  In  the  manner  recommended  by  me  in 
the  Horticultural  Transactions  of  1808*^.     In  the  expert* 
ments  I  have  there  described,  the  bearing  wood  was  afiord. 
od   by  the  natural   buds  of  the  luxuriant  shoots ;  bat  t 
thought  it  probable,  that  such  might  as  readily  be  afforded 
by  the  loserted  buds  of  another  Taricty,  under  appropriate 
management.     1  therefore,  as  early  in  the  month  of  Jone^ 
of  the  year  1808,  as  the   luxuriant  shoots  of  my  peach 
trees  were  grown  sufficiently  firm  to  permit  the  operation^ 
inserted  buds  of  other  Tarietics  into  them,  employing  two 
distinct  ligatures  to  bold  the  bitds  in  their  places.     One  )i. 
gature  was  first  placed  iibovc  the  bud  inserted;  and  upon 
the  (ransTerse  section  through  the  bark :   the  other,  whicfi 
had  no  further  office  than  that  of  securing  the  bud,  WM 
applied  in   the  usual  way.     As  soon  as  the  buds  (whicl^ 
never  fail  under  the  preceding  circumstances)  had  attached 
themselves,  the  ligatures  last  applied  were  taken  off;  but 
the  others  were  suffered  to  remain.     The  passage  of  the  sap 
upwards  was  in  consequence  much  obstructed,  and  (he  in« 
ferted  buds  began  to  vegetate  strongly  in  July  :  and  when 
these  had  afforded  bhoots  about  four  inches  long,  the  re* 
mainjDg  ligatures  were  taken  off,  to  permit  the  excess  of 
sap  to  pass  on ;  and  the  young  shoots  were  nailed  to  the 
waif.     Being  there  properly  exposed  to  Jight^  their  wood 
ripened   well,    and    afforded    blossoms  in   the  succeeding 
spring:  this  would,  I  do  not  doubt,  have  afforded  fruit; 
but   that,  leaving  my  residence  at  Eltoo,  for  this  place, 
1  removed  my  trees ;  and  the  whole  of  their  blossoms,  ia 
the  last  spring,  proved,  in  coosequencc,  equally  abortive, 

•  Page  38 :  or  Jounv  toU  xriiij  p.  106. 
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j«Afiri  cdNCRirre  boracic  acid; 
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Boractd  acid 
found  but  in 
frw  places. 


Vc^canic  pro* 
4mcI  from 
Lipari. 


Katiye  kimcic 


mixed  with  a 
If  nth  of  fuJ- 
phur. 

I  Another  speci- 


Notice  respecting  Native  Concrete  Boracic  Acid. 
Shithbon  Tennant,  Etq.  F,  R.  S,  Sec,  Cammum 
h^  L.  IloRNEE,  Esq.  Sec,  of  the  Geological  Sw^tety 


X  IIE  boracic  add  is  not  found,  like  tbe  greater  Qomber 
of  substances,  in  almost  erery  country  ;  but,  as  far  as  our 
present  knowledge  exteods^  appears  contined  to  a  few  par- 
ticular places.  On  this  account,  as  well  as  the  great  utility 
of  borax  in  Tarions  arts,  (he  discoTcry  of  its  ej[isteDce  in 
any  new  situation  may  dcscrTc  to  be  recorded. 

Some  months  ago  Mr.  Horner  was  so  obliging  as  to  shoir 
me  a  collection  of  rolcanic  productions  from  the  Lipari 
Islands,  presented  to  the  Geological  Society  by  Dr.  Saunders. 
They  consisted  chiefly  of  sulphur,  and  of  saline  sublima- 
tions on  tho  lava;  but  among  these  more  common  sub* 
tlances  there  were  sereral  pieces  of  a  scaly  shining  appear, 
ance^  resembling  boracic  acid.  The  largest  of  these  had 
been  cut  of  a  rectangular  shape,  and  was  about  scTcn  or 
eight  inches  in  length,  and  fire  or  six  in  breadth,  as  if  it 
had  been  taken  from  a  considcrabfe  mass.  On  one  side  of 
most  of  the  pieces  was  a  Crust  of  sulphur,  and  the  scaly 
part  itself  was  yellower  than  pure  boracic  acid.  To  as. 
certain  if  the  scaly  part  was  coloilred  by  sulphur,  I  exposed 
it  to  heat  in  a  glass  tube,  and,  after  the  usual  quantity  of 
water  had  come  oyer,  there  sublimed  frum  it  about  a  tenth 
of  its  weight  of  sulphur,  and  the  remainder  was  pure  bo- 
racic acid. 

Mr.  Horner  afterward  informed  me,  that  the  late  Dr, 
IV^cnish  of  Chelmsford  had  presented  to  the  Geological  So- 
ciety a  specimen,  which  he  had  received,  w  ith  some  otbet 
Tolcanic  productions,  from  Sicily,  but  which  had  been  col- 
lected in  the  Lipari  Islaad?;  the  box  containiua;  them 
being  marked  ^'  Produziosi  Volcanichc  raccolte  ncllc  Isole 
Eolic  daGius.  Lazzari.  Lipari."  He  found  it  to  consist  af 
boracic  acid ;  and  it  perfectly  resembled  that  I  hare  just 
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flesciibedf  lisfing  Uie  same  yel loir  colour  from  an  admix* 

turc  of  sulphur,  and  a  simitar  crust  of  ibis  substance  ad. 

hering  to  one  side. 

Any  future  traTellcr,  tisiting  those  countries^  would  do  Probably  a  less 

well  to  examine  them  with  a  flew  to  this  parlicular  obrect»  """c  "o'caoic 
_,  ^  .  .  product  thail' « 

The  Doracic  and  may -bo  a  more  extensiTe  ▼olcanic  product  might  be  «up- 

than  has  hithefto  been  imagined  j  for  io  the  account  giTca  i*^^- 

of  its  diicovery  some  years  ago,  by  Messrs.  Ilucfcr  and 

Mascagni,  near  Monte  Rotondo,  ti>  the  west  of  Sienna, 

%6  csn  hiTC  no  doubt  of  its  volcanic  origin  in  those  ptaeesi 

from  the  substances  which  are  there  described  to  accom. 

pany  it. 


Naiice  retpecting  the  Decompositwn  of  StUphaie  of  Iron 
%  Jnimai  Matter  t  b^  W.  U.  Pkpys,  Exq.  F,  R,  i&l 
Treasurer  of  (he  Geolo^al  Socicti;  •• 

x\S  the  following  circumstance,  that  took  place  in  my  la-  Mode  in  whirli 
Moratory,  appears  to  throw  considerable  light  on  the  mode  are  uenetraT^T 
whereby  organic  remains  become  penetrated  by  pyrites,  it  ^7  pynte^. 
may  not  perhaps  be  foreign  to  the  objects  of  the  Geological 
Society ;  and,  as  such,  1  have  taken  the  liberty  of  olTcriDg 
it  to  their  attention. 

I  was  engaged  a  few  years  ago  in  a  course  of  cTpcrKA  solutlonof 
ments  on  hidrogcn  gas,  which  was  procured   in   the  usual  ^"^^*J^^!JJJ 
method,  by  the  solution  of  iron  turnings  in  diluted  sul.  miJmaiier. 
pb uric  acid.     The  sulphate  of  iron   hence  resulting^  to  the 
amount  of  some  quarts,   was  poureil  into  a  large  earthen 
pitcher,  and  remained  undisturbed  and  unuodced  for  about 
a  twelvemonth.     At  the  end  of  this  time,  the  fessel  being 
wanted,  1  was  about  to  throw  away  the  liquor,  when  my 
attention  was  excited  by  an  oily  appearance  on  its  surface, 
together  with  a  yellowish  powder,  and  ^  quantity  of  small 
hairs. 

The   powder,  on  examination,  ppored   to   be   sulphur ;  TIc^xiUb. 
And  on  pouring  off  carefully  the  supernatant  liquor^  there 
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ins  discovered  at  lire  bottom  of  the  Toset  a  s^dhnent  eoi 
k^stin^  of  the  booes  of  scTerat  mice,    of    stnafi  grains 
pyrites,  of  sulphur,  of  crystalUzedgreeti  ftulphafe  of  irotfj 
and  of  black  maddy  oxide  of  iron. 

These  appearances  may  with  much   probability  be  al 
tributcd  to  the  m ritual  at'tion  of  th6  animal  mattet  and  thi 
sulphate  of  iron,  by  which  a  portion  of  the  metallic  sj 
seems  to  have  been  entirely  disoxigenated. 


Analyses   of  MmertHs 
Fh,  D,  Sfc. 


bi/  Martin  He^iht  KlaprothJ 


EleetruTn  of 
niay. 


Gold  ore  of 
Adiiifenberg, 


/\S  thcfmirth  and  fifth  Tolmne?  of  Klaproth's  work  hare 
not  appeared  m  Knglbh,  and  arc  not  likely  tq  be  trans* 
lated,  the  rosnlts  of  his  ana1}\«;es  probably  will  not  be  un« 
acceptable.  Not  having  the  work  itself,  they  are  tfikeo 
from  the  JourmU  de  Fht/siquc. 

AnalysU  of  clcctrum* 

This  name  is  taken  from  Pliny^  who  says,  book  3^J 
chap.  4,  \  TS.  '*  In  all  gf>ld  there  is  silver,  in  vanous  pro^j 
portions*  Sometimes  a  tenth^  sometimes  a  ninth,  some^ 
limes  an  eighth  part.  When  there  is  a  fifth  part  of  sl!rer| 
it  ts  called  clcctrum". 

In  R  gold  ore  from  Schlagenberg  io  Siberia  Klsprotk] 
fotind 

Gold  .  .  .  Oi 

Silrer  -  -  .  3« 


100 

SiU'CT  ofc  from      From  a  species  of  siltcr  ore,  calli^d  in  Per •  pacot^  florat 
^ru*  gf  which  was  brought  over  by  fon  Humboldt,  he  ubtained 


Silver 

14 

Brown  oxide  of  iron 

71 

Silez 

35 

Sand 

1 

Watcj 

8*5 

9S 


Conchoid 


^^^V                         ^VjUYBSS   OV  HIKEEilLV 

Canckoiil  smriat^l  *  sUf«r  from  F«cu. 

!  ,  \\ 

Another*        -^H 

1                                       OIJ  fCr             m                      m                      m 

67-7S 

1       •-"••• 

100 

^K  Nalive  dooabar  from  Japan. 

NattT#  ctmn&bir      ^| 

^1               Mercurj  ... 

84*50 

of  Japan,               ^1 

H             "Sulphur   . 

14-75 

H 

90^5 

^^    Native  chinabar  from  Neumarktc},  in 

Carinthia^  gare 

and  of  Nttt*           ^1 

lEe  same  proportions. 

marktd.                ,■ 

Hepatic  donabar  from  Idcia. 

Hepatic  ciima-        ^| 

Mercury 

81*80 

bar  of  Idria,            ■ 

Sulphur   ... 

13-7S 

^                Charcoal  +                          « 

2S0 

^^^        Sikx 

0'6a 

*  ^^^^^^^^^1 

^^^B         Aiumine  •            •            • 

0*55 

'  ^^^^^^1 

^^^^         Glide  a(  iroa 

0-20 

^^^^         Ct^ppcr 

DOS 

^^^B        Water      *            .            • 

0*73 

100- 

^FKcd  lameUar  copper  from  Siberia. 

Ko4timllw       ^1 

K             Copper 

51 

coppcf.          ^^« 

^^M            Oxigea          *            •            . 

9 

100 

^^ 

r         Ropfertaxur  (radiated  mountain  blue)  from  Silesia. 

Radbted 

^H               Copper          •             .             • 

50 

^H              Oiigen 

14 

H 

^^'             Carbonic  acid 

24 

■ 

^■^H         Water 

(S 

J 

^^P 

100 

■ 

Malachite  differs  from  this  o&l/  ia  contaamag  less  carw 

bouic  acid,  and  more  water. 

, 

Malachite.    ^^H 

•  So  in  the  ioum.  de  Physique.    C. 

^ 

f  1  do  not^now  the  word  used  by  Klaproth : 

but  as  the  French 

Uanilator  i«iKi«rs  it  charlon,  not  carhon,  1  have  thought  it  best  to 

einploT  chauBPal.    C. 

^ 

Ku{prer|cu«n 

J 

B        S80 

■ 

I 

^H 

l^^^l 

AN.ii.intf 

or  MiNtiiAt^. 

■ 

^^^_  Mottnuia 

Kupfergrueo  (tnountalij  green)  or 

-  chrysocol  from  SibCfj^ 

^^■fTeen. 

Copper 

» 

- 

■ 

Oxigca           - 

- 

- 

10    m 

Carbonic  actcl 

- 

- 

^  ^1 

Silcx 

. 

- 

^  ^1 

Water 

- 

- 

"  ^ 

100         fl 

^H          Vitreous  eop> 

Kupferglanzerz  (Titreoas  copper 

ore)* 

■ 

^H          perore. 

Copper 

- 

- 

M 

^H  '  * 

Iron 

- 

m 

9 

Sulphur 

- 

* 

^      m 

^^^^^B" 

Loss 

' 

i(x>    mh 

^^^^^  Gray  copper 

Fahlcrz  (gray  copper  ore)  from  Freybcrg*            ^^^| 

^B           ore  from  Frey- 

Copper 

- 

- 

41    ^^m 

Silver 

- 

- 

0'4     ^^B 

Arsenic 

- 

- 

341     ^^M 

Iron 

- 

■» 

$!2'5     ^^1 

Sulphur 

• 

- 

^^H 

Loss             - 

100        ^^H 

^H         AMth«r, 

Faklerz  from  Kroner  mine,  Frcyborg. 

-^^H 

Copper 

- 

- 

4Sj      ^^M 

Sil?er 

- 

- 

QS           ■ 

Iron 

- 

;^ 

25*5           ■ 

Arsenic 

■ 

- 

^^1 

^^^^Hjj^  * 

Sulphur 
Lofis 

- 

- 

10       ^^H 

too,          M 

^V       AooilKt^ 

Fahlerz  from  Jooas  mine^ 

Frejberg; 

jCopper 

- 

H 

Silfcr 

' 

0*9            V 

^^H 

«>  V  '   Iron 

- 

27*5          '■ 

^^B 

^^^H 

Aolimonjr    - 

- 

1-5            ^ 

Arsenic 

- 

15*6      ^^H 

Sulphur 

- 

jo   "^H 

^^B 

Loss 

m 

. 

^B 

^H  ' 

100                 ^ 

Cryse«niM|| 

^I^^^^B 

^        1 

^^^^^           AKALTIES  Of 

umtsLAU. 

CryiUllttcd  grtu^ltigerx  from  Kapnik. 

Copper     -            -            -             37-75 

G  rau  (^u1tig«r«,^^^H 
from  K^pnilc*|^^^H 

^^            Aotimony 

- 

22 

■            Zinc 

- 

& 

^M           Iroo 

- 

.     .         3*25 

H           Sulphur    ' 

- 

28 

■            SUnsr 

^m           Oude  of  manganese 

'  1          0*^9 

'  -^^1 

M           Lou 

3-75 

100 

"CrauguNigerx  In  mass 

from  PoraUch  la  Lower  Hungary.                    ^^J 

1                   Copper 

30 

ffom  Porat$chf         H 

^K             Antimotiy 

19-50 

^m             Iron 

7-50 

^B^        Mercury 

6-25 

^^H       SuJphnr      - 

26 

^H      Loss 

1-75 

100 

i^Graogultigerz  in  mass 

from 

Annaberg. 

Irom  Auna^          ^M 

^K             Copper 

- 

40-25 

^€,             "tfl 

■             ^Ifer 

- 

0-30 

^m           Aoiimony 

- 

23 

■           Iroo 

- 

13-50 

H           Sulphur     - 

- 

18*50 

^V           ArsoDic 

- 

0-75 

^^m      Loas 

3-70 

^^H 

100 

^^B^ttalUfed  graugultigcrz  from  Zilla,  in  Ciausthall. 

from  Zilk,                V 

ii                   Copper 

37'5 

B        sater 

3 

^B             Antimony  - 

29 

^B             Iron 

6-5 

^F             Sulphur 

21-5 

^^^       Lost 

2  5 

too 

^^^^K^ 

GraugulUgen               .  ^^| 

^^^Hirr 

^p^ 

^^9 

H 

I 

^^^^HJ^^^^H^I 

^^^^^^^^H 

Jl^AftrTIBi  0>  UfVntkM*'                   ^^H 

l^^^frmSt, 

Greagultigerz  from  St»  Wflozd 

atWolf^di.        ^^1 

{                W^Mrf, 

.    Ctrppper  - 

- 

* 

tB'5&     ^M 

SiUcr 

• 

• 

19^%&           fl 

AntimoDjf 

• 

• 

if           J 

Iron 

- 

. 

^1 

Sulpliur    - 

- 

- 

9»^5d           V 

Lost 

■ 

" 

100.                  S 

I              aBd^omferu. 

Grftugulligerz   In 

mais  from 

Pern, 

brought  omr  ^| 

^_ 

Humboldt,  and:  taken 

from  the  ▼eio  called  Purgatorio*     ^| 

^^^H 

surer 

B 

XO'Sd          S 

^^H  ^ 

Copper     - 

- 

a 

^^^K ' 

J^n^ony 

• 

i3'50              ■ 

^^^^^^ 

lr«        . 

- 

I 

^^^^^^ft 

imA       . 

vn        ■ 

^^^^^B 

SulplHir    - 

W 

«774            ■ 

^^^^ 

iw       - 

•  . 

%'7^           ■ 

W^^ 

100                   V 

Triple  suJphu- 
r«i  or  ktd/iom 

Ore  ot  Antimony  and  Ie*4  from  Segen, 
Lead 

in  Clansthal,     9 
4^*50            '^ 

AntiinoD/ 

• 

- 

19-75              ■ 

Copper    - 

• 

- 

11-74             ■ 

Iron 

- 

- 

^1 

^^^^^^^^^^H 

Sutplmr    • 

1 

- 

u      H 

Losj 

'         ■ 

100                 ■ 

Ore  of  mntimony  and  lead  from  AndreaskreiiS|  St  A^l 

[             andCrom 
^H_       AndreukiciUt 

dreaabcrg. 

■ 

Lead 

• 

- 

34-50            *■ 
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SCIENTIFIC    NEWS. 


fVemerian  Society, 

^T  thA  weeimgoi  this  society  oa  the  ^d  of  February  Nfinenlogy  of 
AcomiDUDicaUotLfrom  the  Rcr.  Mr,  Fleoiiog  of  Flisk,  wg^g^cFrUiiof 
de^cfiklng  the  mincralogical  appearances^  which  oc. 

I  cur  ofi  the  north  bank  of  the  Frith  of  Tay,  from  Dundee 
up   to    Kiogoodic    qiiarry.       The    rocks    are    claystoae^ 

^    <jiay«tQHe*porphyry,    fdspar.porphyry,  greenstone,    sand. 

Hbtooe  aod  aoiygdaloid*      The  sandstone  occurs  in   basio^ 

r  tkaped  cayjtics  in  the  porphyry,  and  conlaioa  subordinate 
beds  of  greenstone;  but  he  deferred  giving  any  decided  opU 
nioo  concerning  the  geognostic  reJutions  of  these  rocks^ 
aU  he  should  examine  the  south  shore  of  (he  Frith  of  Tay« 

At  the  same  meeting^  tlte  secretary  read  a  communication  andof  th« 
from  Mr.  Macgregor,  surgeon  to  the25lh  regiment,  §'»ing  ^^^jf /"^ 
an  account  «X  the  tniueralogy  of  the  country  around  the 
town  of  Laoarky  particularly  at  (he  celebrated  falls  of 
Cora  Lin  aod  Stooebyres.  Near  the  former,  porphyry^ 
aUlte  and  felspar.porphyry  occur.  At  the  latter,  the 
waters  are  poured  ofcr  beds  of  fine  grained  sandstone, 
which,  iu  desceuding,  gradually  becomes  coarser  jo  texture, 
till  it  pa!»es  into  a  congtomerate,  consistiag  of  masses  of 
i^uarfz,  jasper,  splintery  hornstone,  flinty.slate^  and  clay* 
iiate.  Near  Nethan  bridge,  the  traces  of  a  coal  deposU 
lioD  and  a  portion  of  a  cuaUfield  make  their  appearance; 
oaoy  atreruatiog  beds  of  sandstone,  bituminous  shale,  and 
clay  ironstone  occurring  along  with  thin  beds  of  slate  coal 
■nd  cnnnel  coal.  Mr,  Macgregor  stated  it  to  be  his  opinion, 
that  tbe  sandstone  exposed  on  the  banks  of  the  Clyde  aod 
of  ike  Mouse  river  near  Lanark,  belongs  to  one  and  the 
saase  forinaitoo ;  that  the  Mouse  has  gradually  scooped  out 
lilt  present  channel,  in  the  same  way  as  tlie  Clyde  is  sup* 
poifid  to  have  done ;  and  that  (here  are  here  no  marks  of 
any  violent  convuUion  of  nature,  as  some  have  imagined. 

An  extract  of  a  letter  from  Lieutenant  Huey  of  the  73rd  L«i^e  mi 
regunent  was  also  read,  mentioning  the  circumstauce  of  a^*^' 
large  marine  animal,  supposed  to  be  about  thirty  feet  long, 
aod  shaped  like  a  snake,  having  been  observed  from  a  ship 
ii  l«t.  38"*  13  S.  and  long.  5""  £. 

At 


Nature  of 
pong*' 


British  sponges.  At  iliG  meeting  of  this  society  on  tbe  7Ui  of  March^  tbe 
secretary  read  an  ''  Eaaay  oti  spoages^  .with  descriptjoos  of 
all  the  species,  that  have  been  discorered  oq  the  coast  of 
Great  Britaio",  by  George  Montagu,  Esq.  of  Deronshire, 
From  Mr.  Montagu's  researches  as  to  tbe  constilation  of 
sponges,  it  appears,  that  no  poTypt  or  vermes  of  any  kind 
are  to  be  discerned  io  their  cells  or  pores  :  they  are,  how. 
«Ter,  decidedly  of  an  animal  nature;  but  they  possesf 
Titality  without  perceptible  action  or  motion.  Mr.  Montagu 
Ms  divided  the  genus  spongia  into  £ve  families:  viz. 
Branched,  digitated,  tubuhr,  compaet,  and  orbicular.' 
Only  fourteen  spt^cies  were  previously  known  to  be  British: 
Mr.  Montagu,  in  this  communication,  described  no  fewer 
than  thirty-nine.  A  consklerabie  number  of  the  species 
are  quite  new,  or  hare  now  for  the  first  time  been  dis* 
tinguished  and  formed  by  that  indefatigable  naturalist* 

At  (he  same  meeting,  Dr,  Yule  read  a  memoir  on  the  na- 
toral  method  in  botany,  in  which  he  defended  the  existence 
of  (he  series  of  natural  affinity  in  plants  against  (he  ob« 
jecfions  of  professor  WiHdenow  and  Dr.  Smith,  founded 
an  the  want  of  regularity  in  the  scries,  &c.  He  contends 
cd,  that  (he  illustrious  author  of  the  artificial  system  never 
intended,  that  it  should  snperscilc,  but  on  the  contrary, 
that  It  should  lay  the  fouodaiion  of  the  Natural  Classes, 
^'  qnas  plana  genera  noodum  detecta  rcvelabunt:"  and  that 
with  this  Tiew  he  uniformly  inculcated  the  study  of  natural 
genera,  in  conformity  with  his  great  maxiuiy  "  Om.ae  gcnaa 
uatorale." 


K  ttt  lira  1  method 
in  boUny. 
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I.itorary  and 
philofic»p>iical 
society  of 
LivcT|,t>ol. 


A  literary  and  philosophical  society  has  been  lately  tn 
stitutcd  in  LiycrpooU  Its  object  is  to  collect  information 
in  all  branches  of  literature  and  science,  which  is  laid  be^i 
fore  the  society  in  the  form  of  Essays,  or  Papers.  Tl^ 
number  of  members  already  amounts  to  near  sixty,  ayd 
their  meetings  are  held  monthly  from  October  to  May  in. 
elusive.  The  communications  and  attendance  arc  entifely 
▼oluntary.  Officers  ;  the  Rev.  Theophilus  Iloutbrookc, 
President:  Rev,  Joseph  Smith,  Dr.  Bostock,  and  Joha 
Theodore  Kosier,  Esq.,  annual  Vice  PrcMdents:  and  Dr. 
Tho,  Slcwart  Traill,  Secretary,  to, whom  communications 
Aft.to  be  addressed* 
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PREFACE. 

THE  Authors  of  Ori^mal  Papers  and  Communicatidns  In  the 
present  VolutJir  art*  Mrs.  A,  Ibbetson;  Analviicus;  A,  H.  Z. ; 
J,  Bosiock,  M.  D.  Vice  Pres.  of  the  Lit.  and  Phil.  8oc.  of  Liver* 
pool;  T.  S.  Traill,  M.  D.  Sec.  to  the  satne  Society;  T.  B, ;  G* 
Prarson,  M.T>.  F,  H,  S.  kc. ;  L.  Howard,  Fsq  ;  Right  Hon.  W. 
J.  LortlGray;  Mr.  E.  Lydiatt,  Prof,  of  Mechanics^  &c, ;  Benja- 
win  Count  of  Knmford,  F.  R,  SS.  L.  atid  E.  M.  R.  1,  A.  he. 
D.  t.  F. ;  Mr.  J.  Cough ;  Mr  J.  Murray  ;  J,  No«  ell,  Bq. ;  J.  A 
D«  Luc,  Ksq.   F.  R.  S. ;  J.  Farey,  sen.  Esq,  and  E.  G. 

Of  Foreign  Works,  M.  J.  Fabbroni,  Cor.  Mem,  of  the  French 
Insti'ute;  M.D'Arcet;  M.  Schrader;  Mr.  Laugier;  D.J.  Carra- 
dori;  M.  Vauqnelin  ;  Dr.  WienhoJd  ;  M.  Bucholz ;  Prof.  Cu- 
niudau  ;  Prof.  Klaproth  ;  M.  Sonnini ;  M. 'Ibenard;  M  Braun; 
A.  S.  Duponal,  M.  D. ;  M.  T.  Peltetier;  M.  Chevreul ;  M.  Robi- 
net ;  Prof.  J.  B.  Vitah's;  M.  Leschenault ;  M.  J.  C.  Delam^therie; 
M.  H.  Flaugergties ;    and  Prof.  H.  Braconnot. 

And  of  British  Memoirs  abrido^ed  or  extracted,  A.  Marcct, 
M.  D.  F.  R.  S. ;  &c.  W.  T.  Brande,  F.  R.  8. ;  H.  \V.  Way ,  Esq. ; 
Mr.  E.  Smith;  F.  Fortune,  E*iq.  Mr.  P.  Sleavrn;  M.  Nugent, 
M.  D.  Hon.  Mem.  of  the  Geol.  Soc,;  J.  Davy,  Esq. ;  S.  Tillard, 
Esq.  Capt.  R.  N-;  J.  Stephens,  Esq.;  W.  Jones,  Esq.;  Mr.  C, 
WaiitcU;  Mr.  T.  Dickson,  Mr.  J.  Fuller;  C.  H,  Parrv,  M.  D. 
F.  R.  S.;  T.  A,  Knight,  Esq.  F.  R.  S.  Prof.  Hort.  8.  ike. ;  Hnd 
Mr.  J.  !^Iaher,  F.  H.'S. 

The  Engravings  consist  of  I.  Dissections  of  Plants  of  the  Class 
Cryptogamia,  delineated  from  Nature,  by  Mrs.  A.  Ibtietson,  in 
two  Plates.  2.  Mr.  E.  Lydiatt's  Smicrologometer,  for  ascertaiti- 
ing  the  Tenacity  of  Metals,  and  Strength  of  Threads  of  Silk,  Cot- 
ton, Linen,  &c.  3.  A  Dissection  of  a  Flower,  in  a  4to.  Plate : 
and  4.  A  Branch  of  laburnum,  with  a  Section  considerably  mag- 
nified; all  delineated  from  Nature  by  Mrs.  Agnes  Ibbetson.  5, 
Closure  and  draining  Bricks,  by  J.  Stephens,  Esq.  6.  Method  of 
constructing  a  temporary  Rick  for  securing  Corn  in  wet  Weather, 
by  W.  Jones,  Esq.  7.  An  improved  Dibble  for  planting  Acorns 
in  Bushes,  by  Mr,  C.  Waistell.  8.  A  Potato,  with  the  Method  of 
taking  Sets  from  it  for  preventing  the  Curl,  by  Mr.  T.  Dickson. 
f.  Diagram  illustrative  of  Electric  Attractions  and  Repulsions,  by 
i.  C.  Delam^therie.  10,  Diagram  illustrating  the  Law  of  Evapo. 
ration,  by  Honor^  Flaugergues.  1 1.  DitTerent  Modes  of  construct- 
ing the  Breech  of  a  Gnu,  so  as  to  make  it  throw  the  Shot  close,  or 
scattering,  by  a  Correspondent*  12.  Ad  improved  Scari6cator« 
by  Mr.  John  Fuller. 
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ARTICLE  L 

On  the  Fructification  nfthe  Plants  a/the  Class  Cryptognmia* 
in  a  Letter  fr<tm  Mrs,  Agnks  iBSETSOnr. 


To  Mr,  NICHOLSON. 


SIR. 


JI  N  my  last  letter  I  showed  the  dissection  of  fresh-water  Difference  of 
pUnts,  endeavouring  in  a  particular  manner  to  mark  the  ^^^  *?** 
eifrct  produced  tn  ditterent  vegetables  by  the  more  or  less 
watrr  which  i;urroundetl  thera  in  their  growing  state;  and 
proving*  ^hat  thoi»e  Urge  divided  air  vessels  are  to  be  found 
Id  fresh-water  plants  aWne ;  the  vessels  decreasing  as  the 
dHch,  in  which  they  were  in  the  habit  of  growing,  approach- 
ed norr  to  bog^y  or  wet  ground  instead  of  water.  This 
is  truly  enennpUBed  in  what  1  have  called  the  hulf-water 
plaiitii  there  are  however  a  few  exceptions  to  this  rale; 
and,  fince  I  last  wrote,  one  has  occurred  tt^me  iq  the  arum, 
wLich,  though  long  removed  to  tolerably  high  ground^  still 
Ttiatoa  its  immense  air  vessels*  But  in  comparing  fresh-  Marioe plants. 
V4ter  plants  with  marine  plant',  the  alteration  and  transition 
h  tirvwive.  Instead  of  large  bladders  of  air,  circular  wood 
Vol,  :>^XXn,  No.  146.— Mat  f  dl^         B  teasels 
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^esfieU,  and  the  strongly  marked  vital  line,  I  find  an  efH 
tremely  t:t)ti)|irfcsse(i  formation^  so  delicate  and  Hue,  tUut  il 
is  very  difficult  lo  t-ompreln'nd  its  uses  aud  cupabilities* 

But  before  I  enter  ou  the  subject  of  the  cr^ptof^amiai 
plants,  1  mutt  say  a  few  ^vords  in  inndtcation  of  an  undei 
taking,  that  rnay  appejir  lo  many  (consuloring  the  numb( 
of  lenrncd  men  that  haye  written  on  the  subject)  so  litt 
necesfiary.  Linneeus  uiit^ht  be  suid  to  select  ull  the  diHicul 
ties  of  botany,  und  unite  them  rn  one  clabs.  Yet  ihou^ 
the  various  genera  differ  so  much  from  each  other*  thej 
are  certainly  most  ^iroperly  arranged*  sinte  tlje^-  carry  strong 
marks  of  internal  r^'semblatice  ;  of  which,  I  duubtiiot,  tht 
great  muster  had  ii  jjirrrHct  ktiowledgcw,  H^he  very  difficultii 
of  the  study  appear  to  liave  constituted  part  of  the  chunui 
which  has  tempted  such  nnmbiirs  to  seek  for,  and  try  U 
understand  this  class  of  plants.  Hence  we  find  so  mani 
masters,  who  have  dedicated  lht*ir  wliole  Uvea  to  the  pet 
fectinj^  the  knowledge  of  one  6tnj^,le  genus  of  the  tryptogi 
mian  plants.  This  being  thd  case,  will  it  not  be  cnn!»trii< 
into  extreme  vanity  in  me,  to  select  such  a  subject  }  Yt 
the  plan  I  have  formed  cannot  be  complete  without  it;  an 
there  is  certainly  one  part,  that  has  not  yet  b^en  touched 
If^w  mt*ter»    neither  Gmeliii,  Dillenius,  nor  Stack hou-se   has*  diisccti 

*^-"  *!i!!I^l*'^  *^®  *"*^''**^' **^*'^^*'^  P'^"*^'     No  master  bus  proceeded  fui 
ther  than  selecting  and   describing  them»  uud  giving  theil 
habitats :  all  which  is  so  admirably  bhowu  in  that  incompan 
bte  work,  the  joint  labours  of  Dr.  Smith  uod  Mr.  Sowerbfj 
This  p:u  t  therefore,  *'ihe  dissection  of  the  interior  of  plants/ 
1  may  venture  to  appropriate  ;  and  should  I,  in  the  reviei 
I  mean  to  take  of  tlie  whole  class,  contradict  the  assertioj 
of  any  of  the  gre?t  men   i  have  before  mentioned  ;  it  will, 
hope«  be  considered,  that  1  only  venture  to  do  it  from  poi* 
^e^sin^  more  powerful  means  of  magnifying  than  they  dt< 
rendering  the  obj eels  clear  and  lutninous;   which  cuuilai 
fitudy  has  taught  me  the  mcan^  of  domg  with  eift 
►©rtifK*eof     If  the  vital  part   of  a  plant  was  productive  of  no   other" 
bncof       coiv8^u«*nce  than  that  of  marking  it»  existencet  I  *houl«l 

/y»r|  pt>Dti.  not  80  continually  nave  pressed  it  on  tlie  notice  and  attei 
tion  of  the  public :  but  It  is  the  centre  from  which  evei 
other  line  must  Inke  its  risei  it  i^  the  point  which  must  a 
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the  idtfnttty  of  every  other  part*  Thus,  by  tracing  tlie  Stamen  mil 
itiil  line*  the  need,  the  bud,  the  flower,  the  radrclei  are  g^J  *'**^ 
lit  ascertaioed    and    proved*      The   interior  vessel   of  the 

til  i^  formed  by  this  line  alone,  which^  being  m  cylinder^  ^M 

nvpys  the  mixed  jniees  to  the  seeds*     1  have  shown  thif  ^M 

before  \n  all  other  plants,  but  it  h  to  the  crypto^mia  T  H 

list  for  completing  theproof  of  all  I  hnve  before  advanced  ^| 

tliis  subject.     It$  admirable  conformity  in  the  directioQ  ^M 

its  vessels  ;  its  agreeing  in  all  points  of  the  fructification*  ^M 

wllh  crich  t(pn09  oflhischiss,  but  wUh   all  others ;  ^M 

< -(  (in  my  opininn)  tlie  truth  of  both  in  an  eminent  ^M 

e,     I  hiivesaid  also,  thuC  the  wood  conveyed  thepecu-  ^M 

r  juice  for  the  formation  of  the  pollen  :  and  I  t runt  the  ^H 

th  class  will  exemplify  the  truth  of  the  fact;  for  in  the  '^M 

terior  of  these  plants,  and  by  the  direction  of  those  two  '^M 

saeU,  vf\\\  botanists  be  alone  able  to  diiicriminate  and  iden-  ^| 

fy  the  stomen  and  pi»til   of  these  diminutive  vegetables*  ^H 

*o  prove  this  I  shall  fir»t  show   the  formation  of  marine  ^M 

ants;  and  then  endeavour  to  explain  the  fructification  of  ^H 

the  cryptogamiti  in  general,  and  mark*  by  the  direction  of  ^M 
the  ve<iselA,  which  is  the  ftaraen  and  pif<ti1  of  each  plant. 

Though  the  marine  plants»   (such  as  the  fuci  and  olvcp),  Inieriorfor- 
have  the  appearance  of  stems,  yet  in  the  greatest  part  ^f  jj^* J^o^*  «f  im 
these  pliints  it  is  appearance  only.     When  subjected  to  the 
rongest  magnifiers,  placing  a  thin  cutting  of  each  in  a 

•olar  microscope,  they  present  exactly  the  same  picture,  ex-  ^1 

pept  that  the  stalk  is  thicker  and  more  compressed  than  that  H 

phich  h  properly  natned  leaves.     As  the  sea  vreeda  are  al*  S 

post  without  vessel,  (at  least  have  only  two  or  three  in  a  ^^M 

hrge  surface)  they  have  of  course  no  liquid  of  the  nature  of  ^M 

ttp  to  diffuse  into  different  parts  of  the  plant*     This  \4  ^M 

l^ved  by  one  part  drying  and  dyiftg,  though  the  adjoiniof*  ^M 

■nrl  is  icnmerBed  in  water;  the   former  not  bene^tting  by  H 

Biis,  as  it  has  no  vessels,   that  can  convey  the.  moisture;  H 

%!rtcli,  1  suppose,  is  given  merely  by  pores  at  the  surface*  ^t 

irid  passes  not  from  one  bleb  to  the  other.  ^M 
.    The  foci  might  be  properly  divided  into  thin  and  thick  Diviiioaoftli* 
fflci :  The  l*t,  at  the  dulse>  the  palmatus»  coccineos,  and  ^"*^'* 
til   of  this  kind»  consists  of  that  transparent  and  almost  in*  Str-jcture  of 
ttiible  tkin  dowMe^  ;  Hrhiob,  in  all  eomtoM  leaves,  itoMkes  a  ^^*  '^"^  *^''** 

JB  ^  part 


mrcriPicATioir  or  TitE  chyptuoami^ 


Fonjiation  of 
the  inicrior  of 
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Only  Jvro  T«. 
&eli  in  ihe 
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part  of  tlic  rnlide  df  pmcH  pifie.     But,  wb»t  i«  roost  cjtrrt- 
ordimtryf  tliiN  skin,  ttiMeail  of  liemg  without,  is  in  the  u 
terior }  and,  if  vow  lay  tlitf  dulse  (or  uny  other  of  lhii»  kin< 
on  a  gl&6(i,  4»nd  scrape  ii  very  ciwi^fuHi  on  both  sides  with  n 
knife,  you  will  find  uU  the  exterior  rubbed  off',  and  nothin^^ 
will  rcfuam  but  the  nlmost  invisible  skin,     Thia  rou^huea^H 
|(2^ake  to   be  the  bark,   it   is   iuoi>t  regularly   placed    ia> 
cUfl^niQudd,  (^ee  Ptute  1,  fig.  1,  duUc  uiiftcraped)  ;  and  an* 
swers  well  to  tUe  same  matter,  either  within  or  without  the 
trdn8}»areAt  skin,  in  nlmost  all  the  cryiilogamian  pinnts 
every  different  {^enus.     AVe  trace  it  in  the  roughness  at 
exterior  of  the  lich«'n«  umltr  the  clear  gkin  in  the  thick  fui 
and  so  on  to  most  of  t}ie  class*     But  m  the  thicker  fuci  tl 
transparent  skm  is  on  the  exterior:  and  when  it  i«  (aki 
06^,  and  bIso  the  thin   rou'^^h  bark,  the  consistence  of  tl 
in}itter  underueuth  differs  grently  from    that  of   the  thi^ 
fncni*     it  is  so  glutinous  90  capable  of  di»teotioQ,  tliat* 
drawn  out  or  pressedt  after  being  laid  in  fresh  water,  it  tiu 
be  reduced  to  whut  uppears  its  original  formation  ;  that 
into  cylindeis  or  strings,  formed  as  at  tig.  2*     They  cannot 
properly  be  called  vessels,  for  they  certainly  appear  not 
convey  iiny  liquid;  but  to   be  a  glutinous,  aiat^s,  in  tl 
shape.     On  examination  of  nil   the  difierent  fuci  I  coul 
procure,  1  could  tind  only  these  two  vesseU  in  each  p1«in| 
Istt  The  line  of  life  which  passes  to  tlie  pistil,  and  afterwai 
ties  the  ?eeds  together  :    2d*  The  wood  vessels,   which   ri 
dirt!Clly  to  the  male,  and  convey  not  onlv  its  peculiar  juic< 
but  ihe#piral  wire  that  produces  its  motion*     To  make  tl ' 
pluuw  lu  cnuidc  any  per^QU  to  discover  luitnediatcly  both  ll 
ve8$ek,  and  the  stamen  aiid  pistil,    I  shall   ^ive  this  ea| 
lole:  M'heu  the  line  of  life  appears  in  the  interior  of  a  pti 
alpne,  aud  no  wood  vcbSi'ls  are  found,  it  in  certain,  that  tl 
male  la  io  a  different  plant.     When  both  line  of  life,  ai 
wood  vesseU,  are  found  joined  toj^elhei,  you  may  beaurc 
iyid  the  Irurtiiicatioii  in  the  ^ume  tlower.     And  wkien  bi 
vessel  I  are  found,  but  separate,  it  is  always  a  sign^  that 
sta oner]  and  pistil  are  in  different  parts  of  the  same   ptai 
Thib  Uw  holds  ^ood  iu  all   the  <rryptogaa)i;,m   plants,  n( 
have  I  ei'er  fotifidiit  vary,  , 

4  mii^i  no)»  up^lo^ize  for  a  rait»lid&e  I  have  made  in 
^ .  form* 


mocTirtCATioN  of  tbe  cRiFTwiAnik'» 


irmer  letUT,  io  stptiup,  that  the  spiral  wire  wiia  founH  onTf 

the  conferva  of  u\\  this  class  of  plunts.    But  I  hud  so  orten 

*utjht  it   in  all  the  feifn  weeih,  and  in  the  lichens,  wiihoul 

h^covtTin»5  ihe smallest  tmios  of  it ;  thai  I  felt  convinced  it 

18  not  there.     As  it  is  found  in  the  male  plant  only,  few 

Pould  undertake  the  labour  that  la  necessary  to  find  it,     tn 

ie  mossea  however  it  abounds,  und   in  the  woody  part  of  ^^^'^^^ 

te  lichens  also;  and  pHfticolarly  distinguishes   the  mile 

ilnut,  whether  single  or  joined  to  the  jjemale,  liy  its  never-  •^-'     "■ 

^a&in^motion»     So  violent  is  it  often,  thnt  it  is  with  great 

dty  that  it  can  be  confined  sulliciently  for  inspection, 

Mally  when  first  taken  from  within   the  flower.     This 

done  mukes  a.  very  distinguishing  oiark  of  the  male  in  qU 

jLe  cryptognmia,  for  the  female  is  quite  inert.     When  its 

pjixe  has  permitted  me  to  tnke  out  the  spiral  wire,  it  leaves 

le  rejit  of  the  pUnt  perfectly  quiet.     I  have  therefore  in 

rarious  cusc*  abuolutely  ascertniiieil,  ihtit  it   is  this   almie 

hich  IS  the  cuuse  of  motion  in  all  plants. 

Th»it  the  fructi6cution  bhould  have  been  continually  mis-  Why  the  fine 

rtaken  bv  those,  who  hud  no  other  rule  but  mere   ?uesa  to  J)  ';!*'**S\     ' 

>>  been  mis- 

►Jaich  they  could  apply  fnr  the  discovery,  cannot  appear  laken. 

ffi  "  \it^  lo  any  one  ;  eince,  not  knowiutj  the  interior  for- 

Fi;  1  l»ey  couKI  neither  appeal  to  its  analoKy*  with  nespect 

toother  plants ;  nor  to  any  means  except  the  appearance  and 

Igure.     Eut«  Hh  t  have  long  been  accustomed  to  be  ted  np 

to  the  female  by  a  peculiar  line;  1  sought  this   in  nil  the 

^'ptogamia,  and  directly  found  it.  !t  was  not  indeed  Search  of  the 
jver  iu  the  male  plant;  but  remember-  ,h^nJ^J]**  ' 
kg*  that  the  wood  in  all  other  ph»nti<  formed  the  Mumen  ; 
'that  1  had  etery  reawjn  to  be  convinced,  as  there  was  a 
iliar  jniee  for  the  formation  of  the  polleru  there  mu*»t  be 
acme  vt«sel  to  convey  this  :  this  idea  excited  my  diligence 
ill  aetrlnng  it,  and  I  soon  succeeded;  and  not  only  found 
be  vood  vessel  meandering  from  mule  to  male,  but  disco- 
T^redi  that  in  this  tIasB  the  fipital  vessels  always  accompa- 
nied it  o«  in  every  other  plant.  It  is  of  extreme  consequence 
to  trace  these  lines  in  the  cry pto garni ce;  since  without  ihe'm 
it  is  tinpoftfcible,  that  any  [jerson  can  be  afsured,  that  the 
Inale  and  female,  it  separate,  belong  to  the  same  plant ; 
whetras  tb^  ftinuing  «if  the  wood  vetwelb   from  part  16  part 


fttCCTIFICATIOK   or  TB«   CRYPTOCJAMTA. 


%i  the  fuci. 


and  other 


-will  quickly  ascertain*  whether  it  is  the  onginiil  or  a  ^^rti' 
Bite  plant ;  if  no  wood  vessel  1ead»  to  it,  it  should  be  con- 
demned at  once*  I 

I  ihall  now  turn  to  the  fructifictttion  of  the  cryptogatnis^H 

bej^loning  with  the  &ea  weeds,  but  Ifaving  outtheronfcrva^^^ 

which  of  tt&elf  would  j\early  occupy  a  Iftter.     The  fiuciiii 

cation  of  the  fuci  in  general  is  excmplitied  in  b  specimciu 

TucuftBemiu5  the  fucat  derratus;  which  1  b!)all  just  describe,     A  j*  Hyii 

descnbc4.        niaat,  with   teedi  beHriog  gruuulet,  m»d  external   ptipdl 

Though  the  oppareot  unotrQiy,  that  prevaiU  in  the  fructi 

catioD  of  the  fucub  gcnuii»  is  acknowledged  by  ull,  vet  t 

variety  i»  more   in  appearatice,   than  iu  reality,  u»  f  bh 

Ceoeral  int-   prove  in  a  future  letter.     Whatever  may  be  iheditferencr 

lojfy  beiwcen    ^^^  formation  of  the   merine  plants,  and  iu  their  iiieajts 

the  manne  .   .  -       ,,    ,  .  ,*  r.i  i» 

receiving  nourishment ;  in  all  inegeiirrQl  hneb  of  their  iru 

tificution  they  difi'er  not  frora  all  other  ]}lanls.  The  liiie 
life  composes  the  feoiale  plunt  iitvnriubly,  and  i»  always  to 
be  known  by  its  direction  ;  and  the  »eedft  are  tied  by 
same  line.  Hence  it  i&  eiii$y  to  dt!«cover  it ;  since,  where 
a  branch  is  gt^ing  to  bhoot  (in  the  thick  fuel  especinlly) 
we  seek  the  line  from  which  the  bud  proceeds,  it  will  direc 
point  out  the  line  of  life,  or  vital  mark.  The  wood  ves 
are  always  to  be  traced  to  the  male  plant,  whether  carry 
sap  or  no  aup :  for  thcbe  arc  those  peculiar  juices  air 
raentioned,  of  a  more  oily  nature  and  wholly  deaiined  to 
formation  of  the  pollen.  Pig.  3  is  the  tubercle  of  the  fu 
*erratu*;  CC  is  the  line  of  life  leading  to  it:  fig.  4 
circle  under  Uie  tyhercle>  which  haa  rays  proceeding  fi 
it,  to  which  the  seeds  are  always  attached,  and  to  whi 
Jet  them  appear  ever  so  much  scattered,  they  are  invari 
fixed.  As  to  the  male  plant,  it  is  certainly  ihc  pencil 
vesicles  on  the  frond  as  it  is  also  in  the  vet>tculosua 
many  others.  When  much  magnified,  they  are  very 
rious;  in  the  first  it  is  pitcher  shaped,  from  out  of  which 
tubercle  the  powder  proceeds*  Iu  I  he  ve«icutosua  it  is  a 
sort  of  ring,  io  virhich  the  powder  h  formed,  and  worked  into 
the  hairs*  In  both  th£  wood  vet>«elB  meander  from  mule 
to  mu?e,  and  th«  hajr^  f)f  prevented  ^ticking  on  the  froii^l 
move  much  when  breathed  ons  and  when  shaking  out 
|>owdr.r  from  its  filaititnts.     See  tig.  5,  €€  mi^Ie,    F 

iroed 
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raircTirf CATION  of  the  chyptogami.v. 


iiood  r«%»el  leadittg  lo  it.  The  stamiMis  iire  f>aid  to  he  per* 
niApeiit;  but  thii  in  certainly  not  the  €a*e,  since  it  u  ouly 
oiice  u  year  the  powder  is  fuund  in  the  hair»:  but  as  the  old 
oneft  reui4iiii  a  long  tiuic  after  ihey  have  perforiiit^d  iheii 
oOice.  before  they  decay  Miid  f\k\\  olf;  it  gives  them  the  up* 
pmraaceof  perpetuity. 

The  Vkm. 

Though  i  at  first  intended  to  give  a  maritie  plant,  yet 
Heiof^  «o  thoroughly  acquuitited  with  the  ulva  crassata ;  1 
preferred  bhowin«;  its  dissection*  it  is  foraicd  of  a  inein- 
branaceous  froi^d,  with  minute  thick  set  tuft*  of  branched 
ti lam ent&  jointed t  and  beaded  ;  the  ffmule  being  the  ball ; 
and  the  top,  whici)  i^  perforated,  eonstituting  the  pistil, 
(iieefis^«d).  Under  the  tufts,  G,  fi?^.  7,  the  feeda  are  im- 
bedded in  regular  order,  each  holdinjj  by  the  line  of  life  ; 
see  OO  the  pointed  lilament,  which  proceeds  from  the 
pi«til,  and  the  wood  vessels  of  which  run  up  round  it,  and 
serve  as  a  cuticle  to  it ;  showing  themselves  also  on  each 
^ide  of  the  cap6ule  and  its  stem  as  seen  at  HH,   ti^.  6. 

.When  the  plaul  is,  first  taken  out  of  the  water,  and  gently 
I,  if  its  {Milten  is  ripe,  and  the  hairs  atick  not  on  the 
frond;  when  breathed  on  they  move  more  than  the  malea 

^f  the  fuci.  I  have  tteen  them  xx^xu^  and  fulling  with  a  con- 
stant Euccessiou  of  motions,  which  guve  to  the  plant  an  ap* 

rpeamnce  of  Ufe  diflicuU  to  describe;  but  if  too  wet^  or  too 
lry»  they  move  not,  1  found  much  of  this  ulva  in  a  pond 
at  £ellevue,  near  Kxeter,  The  utva  pruniformis  much 
agrees  with  this ;  Uiere  ure  certamiy  two  sorts ;  one  re- 
sembling ia  Its  fructification  the  lemna,  and  the  other 
the  crassuU  ;  but,  as  I  got  it  twice  only,  and  then  rather  ill 
dry,  decayt^  state,  I  was  fearful  of  lu^kmgaome  mititakej 
if  1  bhoiild  attempt  tD  review  if. 


I 


Thf  Muitu 


It  ta  very  painful  to  me,  to  be  obliged  to  conlradlct  thoic, 
hose  superiority  1  so  gratefully  acknowledge ;  as  every 
botanist  must  the  uncommon  labours  of  a  Ditleniue, 
ft  Mtchelli,  or  a  Groelui :  yet  I  cannot  but  differ  from  them 
ting  the  fructify catioHi   which  I  would  thus  describe. 

Th« 


FnictiflcatU 
of  mo5se». 


raCCttFICATION   OF  TBS  CKTrtOGAUlM* 


The  flower  of  the  mo^^s  Blandisg  on  a  tong  »tulk,  and  havitlj 
\U  male  anfl  female  in  the  same  flower,  biiin^  »  cnpfcul**  on  1^ 
pedunclet  8heath«?d  at  the  buse,  with  its  •eed  vessel  in  the 
interior,  the  pi*iil  stuudiojif  up   in  the  middte  ;  the  veil  i 
vesting  the  rniJ*;:«-^8,  %vhtch   are  truly  the  male   part  of  th« 
plant,  and  keeping  1  hem  clfise,  till  the  powder  of  the  pollen 
IR  ripe,  then  both  veil   arid   lid   fall  ofl',  the  fringe  bpread»« 
and  an  soon  as  the  drop  appears  on  the  pointal,  the  inner 
fringe  draws  over  it.    Then  by  brealhintf  on  it   (when  oudei 
a  ^t^onK  magnifier)  any    per&on   ran    convince  theiURelv 
that  these  hairs  are  the  males,  since  ihey  throw  out  the  pol 
leo  from  every  ppray,  tiH  the  top  is  covered  with  its  powdery 
But  as  the  itmer  frmge  stondb  up  in  a  pinnacle*  the  powJei 
generuliy  falla  under  on  the  atigma,    by  whi^h  means  rt  ic 
not  so  ct'n^picHOUs,   and   }»  ^oon  diauolved   by  the  liquirl  o 
the  pialil,  and  ibence  carried  to  impregnate  the  beedi.    The 
outer  fringe   baa  from   4  to  32  teeth,  which  are  ettber  fc* 
fleeted,  itmi^ht  or  twisted,  trianjjijlar,  spear  shaped,  blDnt. 
or  aharp  ;  while  the  iiitier  frini^e  ii»  much  tiner,  either  closely 
adhering  to  the  outward,  or  joined  to  it  by  threads  from  i 
inner  sideH  ;  but  which  ever  way  it  is  formed^  it  baa  powder, 
which  works  •ut  from  tlie  interior  of  the  fringed.  Muny  b«v 
between  the  buirs   bttle  balls  on    fool  stalks,  out  of  wbic 
procrtds  the  powder  ;  others  a  tort  of  divis^ion  up  the  bairfj 
iwhich,  when  moved,  i^ives  out  the  dui>ty  &o  that  the  inoer 
fringe  always  appeara  vttriouKly  juy:trcd«     Nature  Beem«  to. 
have  formed  the  lid  to  keep  the  fringe  together,  and  prevcni 
the  bdirs  throwing  out  the  powder,  ere  the  seed*  are  ready 
to  receive  liu{>regnation,  or  the  liquid  of  the  potntal  to  d 
solve  the  pollen.     It  is  these  beautiful  provisions  of  tiatn 
that  should  be  so  closely  watched,     M'ho  am  bth<»ld  all  tli« 
exquisite  contrivance  drsphtyed    in    the  formation  of  thc^e 
fringes,  and  not  bt?  convinced,  that  they  were  inietided  for 
some  important  purpoav  ?    Never  ibsuch  perffct  mechanic 
aeen  witlioul   it  is  dcbigned  to  produce  i^ome  great  t-tlVc 
The  sight  directly  excites  uiy  mii\d  to  discover  the  use  ;  nor 
do  i   allow  myself  to  pass  on  to  another  aubjoct^  till  1  ImfC 
studied  biird  to  tind  out  the  cuuAe. 

The  seeds  are  numerous  aud  spherical,  and  aU  titd  tttgt- 

The  wood  vetset^ 
coostatitli 


=1 
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Iption  of 
•kio.  "'^    ^'  ^^^  ^y  *  ^*"*^»  which  is  the  lint  of  life, 


rmtrcTif  tcATtoN  of  rne  cbyptooamix. 

f  '.  up  to  llie  CJ*p«ule,  ill  wliicli  they  form  stripe?, 

i  .      used  tr>   be  called  the  male  is  u  cr)  pt^^gBmiaii 

plant,  foutjd  iu  ail  these  dioiituiti^e  vegetables,  ttud  tuken 
i^-rnrmHy  for  iK*  ^tiimeu  of  the  mosneJi,  filices,  lichenti>  and 
u^litrs:  for,  as  il  grows  aUaySf  und  lias  the  apjiearance  of 
powder,  the  inl»Uke  was  very  natural  to  those  who  knew  no 
law,   by  wh)ch  a  parasite  plfinc  coult^  be  distinguithed  from 
the  identical  plant  on  examiiiHlion.     Fig.  j>  is  the  cnpnute; 
I,  Its  interior:  Iv^.  10,   is   a  niort*  higlily  magnified  vitw  of 
theoqter  fringe,  K,  and  the  inner  Crin^e»  L:  fig«*  tl  and 
M  an»  the  pit/^her-slmped  leuvt'E^.     Most  nio?se»,  when  they 
first  shoot,  rrquire  much  water  ;  nnd  there  being  a  qu:inttty 
of  spirul  wire  in  the  leaves,  they  eaaily  draw  into  thisKha{>e« 
•nd  fbrfome  time  retaio  water  in  each  leaf  by  the  contrur- 
tioo  the  moisture  occasions.     That  it  ii  the  spiral  wire,  that 
pmi^es  up  the  capsule  in  the  wood  vee^t^U,  is  ptuiuty  «howii 
in   the   Btript?   thnt  uccocnpanles    thiii    part,    and    is    more 
•troogly  rvinced    in    the    ti^/ure    of  the    tortula   sitbulata. 
\^'hen  the  iippt'r  case  stops  some  way  below  the  need  vessel, 
the  strijie  le«ve»  the  outer  case  and   runs  up  the  under,  in 
le   fchftpe  of  a   cork*>€rew,    to  ftjrra    both    fnnges.      Sr« 
iwerby's  admirable  print,  which  is  very  exact.   Vol.  1^, 
1101.     Both  frin8;es  move,  and  both  must  concur  in  th« 
kfilice  of  the  mule,  since  the  spiral  is  worked  to  and  fro  from 
the  outward  to  the  inner  ves  el  repeatedly ;  and  is  seen    in 
[he  microscope  to  contract  and  dilate  at  the  bottr>ra  of  the 
ii}»iile,  «»  i  have  marked  at  N  N,  tig.  9.     In  tlie  poly- 
icha,  that  which  is  supposed  to  be  the  male  plant  has  cer- 
inly  not  only  tktninen*,  but  a  pi'stil,  and  is  ot  itself  a  cora- 
filetely  distinct  plant ;  the  middle  of  which  open^,  and  shows 
llic  pototftlt  while  the  teeth  around  unclose  atthf  edgen,  and 
discover  the  polten.     In  all  thai  I  am  act^iminted  with  this  is 
the  case,  but  i  know  only  **o«r ;  it  is  not  often  I  could  find 
Ibe  plant  called  the  male,  and  then   tljey  were  perftctly  di- 
vided, JMiving  their  own  steut  jitid  root. 

A»  to  the  mosses  tlint  huve  no  appar^'nt  fringes,  there  may  Scmemofs^s 

b^fome  hnving  the  uiule  Bower  in  a  diilereiit  plant :  but,  if"'*?'  *?*^'''i!ir 
..         ,  •       »  ,  n  ^  male  in  «(IL^ 

I  iBA^  be  allowed   to  say  what  I  have  often  experienced  in  feretttpUat 

naoy  cases,  wheu  the  frlngen   are  not  to  be  found   in  the 

IMuul  ptace»  1  seek  it  in  the  lid  or  veil,  where  I  seldom  miss 

finding 


M 
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of  lliefern^t, 


tittditt^  it*  They  me  no  delicate,  thtt  th«  niiMiHeal  t«odi 
l>rrali»  them.  I  rin  not  however  deny,  Ibai  thtfre  iji«y  be 
»oioe  ^y*i>no%tomu  thu^  unt^upplied  ;  oattire  pottbe«»€3  to 
much  vuncty  of  furtti,  but  ihtin  u  is  not  generally  >howu  if) 
ihe^r  points:  there  i»  4  strict  coiiiWniity  iu  all  that  con^j 
cerus  the  frtictilioution  of  plants,  thut  teacher  u»  to  expect  4 
change  le^s  iti  thcM.*  matters  than  la  itny  other  |Mrt».  Be« 
side^,  they  might  be  bent  or  brokeo.  I  think  I  h«ve  dis* 
sected  the  g.  viridis.^iiuuai»  aud  if  it  vhh  the  pUiU  (:tnd  il 
cancurrtrd  iii  every  other  point)  it  has  n  very  onrrow  riot  oC 
inffecled  leelh,  i*h»di  grew  durk  its  the  powder  rip^aed. 
The  polyiriehum  commune  is  very  curiously  formed  nt  th« 
bottooi  of  the  eapiiule ;  the  manner  in  which  the  spiral  if 
liiced  di^plnys  a  naeeh»nism  most  uonderful ;  if  it  wua  pofr* 
uble  to  under^rtiiQd  the  v^holemsttiagemeut. 

The  FtHctt. 

The  ^enerttl  structure  of  the  fructification  of  the  fems  \% 
«!!»  i'ollowti.  The  ficale  or  calyx  is  uot  often  found.  It 
»priog»  out  of  the  leufi  opening  on  one  ^idc,  iind  it  diifercnt 
fruna  the  cover.  The  fwood  vessel  and  line  of  life,  forming 
to^«thtT»  riiu  up  to  each  set  o^  Hourcrsp  which  are  ditper&ed 
iu  parallel  lines  oblique  to  the  midrib,  commonly  io  one 
row  on  each  side  of  it,  but  hometiates  the  row  is  double* 
Under  the  cov<.r»  usiiiilly  supported  on  little  foot  btatks,  arc 
the  6o«vet»,  encompassed  by  an  elubttc  ring,  which  it  really 
the  male  purt  uf  the  plunt.  When  the  i»ecdt»  are  ripe,  the 
impregnating  cord  fepnngs  and  uiuveb  with  every  change  of 
lemperalure*  till  il  has  shaken  out  all  li>e  powder  to  be 
found  in  it.  The  capsules  then  bur»t«  the  &eed&  di(iper»e 
from  the  force  of  the  confined  membrane  withm  the  •red 
ves»el»  which«  having  the  seeds  fjiattened  to  it»  ftnd  being 
coiled  lip  in  a  manner  adverse  toiU»  form,  (at  the  spiral  wire 
within  it  throws  stronger)  it  fctru^gles  to  jjet  free,  wbicb  it 
does  ut  lu*jt  by  burgtin^;  the  capsule,  and  throwing  off  the 
teedt  to  a  dif^tance;  in  the  smne  manner  an  it  does  in  the 
%pirtii^t^  curumljer^  and  m  many  other  plauta  of  that  kiod. 
J'h^t  the  iiU*tic  line  ihut  cover*  the  appnrent  basket  is  really 
the  mtdi  port  of  the  pbmt,  is  easily  proved.  Let  any  one 
place  the  cytithea  ffii};ilis  under  a  »troci^  migoifier  abnkit 

the 
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FaL'criFtcATioN  OP  rac  caTrTocAtii^ 

rihe  time  the  male  powder  it^ri|>e.     After  observing  the  cnp« 
Uutes  to  lie  covi*red  on  one  side  with  a  iihite  shiititii;  mix* 
'ture,  ih^y  i^ill  booh  see  tliisturn  to  u  pule  green,  from  the 
ipowder  ivhivh  fnlU   on  it  <rom  the  hundle  or  elastic  tm*^- 
7^*^  roftiiner  in  which  the  pollen  is  given  out  is  as  curious 
ias  any  part;  for  the  r'ln^  contracts  »nd  dllatf^s  iilternntely, 
till  it  has  yield«^  nil  it*  dust.     Nor  is  there  the  least  iVar  of 
faking  the  pollen  for  the  seeds,  the  one  being  brown,  Ihc 
^•©ther  alaaost  %vhite.     In   the  month  of  Septecnher  lbii»  ino» 
chttnittin   i«  very  plain  in  the  a^pleniuni  scolopendium  ;   I 
have  seen  the  male  so  difficult  to  confine  from  the  eternal  r^rratsRir*- 
motion  of  the  cord,    that  without  a  pair  of  pincers  it  was  "[^^"J'.^iJ^j^^ 
impossible  to  fasten  it  within  the  field  of  the  microscope. 
Sometimes  the  fructification  of  this  powder  is  in  spikoa,  m^d 
then  the  flowers  are  contained  within  a  case,  us  in  the  equi- 
setum  sylvalicuro.  There^the  male  and  female  have  been  per- 
fectly guessed  ;  the  capsule,  which  holds  tlie  &eed»,  being  the 
|>ivtil;   while  the  agitated  part   attached  to  it  is  the  stamen, 
and  which  may  really  be  said  to  fly  from  the  glass.     I  have 

I    Been  tbeut,  when  firbt  thrown  on  the  paper,  move  about  like 
ji  worm,  and  if  a  drop  of  water  is  placed  near  them,  the  fila- 
tnents  ^ther  rotiud  the  capsule,  as  if  to  defend  it ;  beating 
ihe  anthers  against  it,  till  it  is  completely  covered  with  pow* 
iler*    It  has  4  ti laments  to  each  Female, 
Thus  then  we  may  lay  down  three  roles  for  discovering  Ruie^fofda- 
•  the  mule   plant:    1st,  the  leading  up  of  the  wood  vessel  to  *^°*f  ""8*^* 
ihe  pBtt  either  with  or  without  the  line  of  life,  as  the  male 
if  or  is  not  joined  to  the  pistil.  -2d»  the  constant  motiun  of  the 
filaments  and  anthers,  when  givingout  their  (lowder;  which 
,,         agitation  belongs  only  to  the  male,   for  the  iVmale  is  per- 
fectly inert.     3d,  the  stamens  being  almost  constantly  in 
'  the  bhafie  of  hairs,  which  will  lead  a  student  at  once  to  exa- 

^L  mme    every   thing    in    the    cryptogamtar  that    bears  this 
^H*  fippenrmoce. 

^V  The  fructification  of  the  filicpsis  seen  in  PI.  11.  Fig.  1,  o^i, 
^H  the  joint  wood  vess&cl  and  line  of  life  leading  up  to  the  fruc« 
^y  tt&cation,  in  the  leaf  of  the  Bcolope-ndrum  vulgare :  fig.  2, 
Pp  the  capsule  ivith  the  poinlal  ;  Q,  the  elastic  line  or  sta- 
I  men :    fig.   3,   the   seeds   tied    by   the   line  of  life.     The 

fru^tilicatioQ  gf  the  e^uisetum  sylvaticum,  palustre,  and 

arveusis. 


mate. 


FRt'CTIFlCATlOU   OF  TH«  ClTPTOGAirfi^. 

arrensTa,  for  thej'  exfictly  rf»semble  each  other  t  fig.  9  ^e^ 
target  carrying  the  flowers  :  fig.  lo,  »ii  interior  iricw  of  the 
naaaecut  through  the  middle :  fi^.  II,  the  pi»tit  and  capsutts 
bearing  its  seed,  with  4  eta  mens  ulttiched  lo  it  by  their  fila*^ 
roents,  one  of  which  is  shown  still  more  muguified  «i  fig.  12. 
1  was  proceeding  to  the  ag^ricft,  but  my  letter  alrmdj'  ip- 
pear«  eo  lon^,  that  1  Hhall  Icuve  these  for  my  next  counnii* 
nieation,  and  join  to  them  the  lichens,  jungiirmttnitise>  and 
iiiarchanti?e, 

1  am,  sir, 

Your  obliged  servant, 
CowteyCi^K  AGNES  IBBETSO^. 

ilAircA  tht  Sth,    1SH2, 


«i&lci  of  e^r- 


P.  S.  I  think  it  rit^ht,  however,  to  add  the  three  ma 
of  the  mosises,  which  I  have  found,  dissected,  and  exposed  to 
▼ery  greut  niBgnifying  t'^wen.  See  fig*  7*  which,  like  « 
numbei-  of  others,  provad  merely  a  collection  of  leaves : 
fijjf.  8,  wMch  showed  a  Bort  of  pistil  in  the  middle  concealed 
and  covered  by  the  stamen  :  «iid  figs,  5  and  6,  which  ap- 
peared the  male  of  a  polytrichum,  but  were  certainly  a 
cmnpU'te  flower  with  both  stamen  and  pitttl.  The  per* 
faction  and  exactness  of  Mr.  Soxverby*s  drawings  no  One 
would  venture  to  contradict,  and  I  mean  not  in  any  manner 
f0  do  so,  1  hove  too  many  opportunities  to  admire  the per^ 
feet  )ikenei»s  of  etich  object.  All  that  I  would  vrhh  to  aug- 
ge»t  IB,  that  the  plants  taken  for  males  tn  the  mossea  a 
plants  of  the  same  genus,  and  having  both  male  and  female, 
which  by  dissection  may  be  found.  To  prove  thi«,  ihefc 
are  many  arguments,  most  strong  and  powerful.  That  na- 
ture bhould  have  formed  nil  this  betiutiful  apparatus  for 
nothing  ;  that  these  exjct  and  regular  frmges,  thus  ex 
quisitely  formed,  sliould  be  madetobend  over  the  seed  vei 
sel  at  a  certain  time,  aud  rub  out  a  powder  :  that  ibe  fell 
v^hnuld  rnnain,  without  any  reason,  a  stipulated  time,  then 
quit  it,  for  as  little  apparent  cause ;  ts  not  like  her  general 
arrangements.  Rut,  on  the  contrary,  that  nature  sliould 
have  placed  all  this  pfjiral  wire  in  the  fringes,  that  its  rat>» 
lion,  might  rub  out  the  polh-o  from  the  teeth  :  that  the  vei 
should  rc;Dani  on,  to  keep  the  ioale&  from  moving,  till  th 

seed 


4 

d 


PORMULifi    FOR  SnfBS  AMD  C061NCS< 


13 


•ee3  is  fit  to  receive  impregnation;  that  it  shouUl  then  faU 
off,  Knd  the  frin-^e  beud  over  the  pointaU  to  niix  tlie  pollen 
with  the  juice  of  the  pistil ;  and,  to  preveut  the  powder  of  the 
fttanifo  from  being  lost  in  the  seeds  thut  a  tliick  curtain 
should  he  drawn  betweeo»  ^to  give  time  for  the  melting  of 
Ihe  powder  in  the  sweet  jutces  of  the  pistil ;  all  this  is 
^^xactly  conformable  to  the  process  in  every  other  flower» 
^^Wid  unaiogtfus  to  tlie  proceedings  of  every  other  plant. 
^^But  tliib  i*  not  all :  that  in  aU  the  rest  of  the  cryptogamiae 
^^tlie  males  should  be  distingulsihcd  for  ^ceiiisive  motion*  and 
r  yet  in  ihe  mosses  alone  be  different,  is  not  to  be  credited. 
Besides  when  the  supposed  male  flower  i*  found  ;  it  is  often 
not  one  to  ten  thousand  females  ;  and  eoiisuleriog^  that 
much  powder  mu&t  be  io^t  in  attaining  the  pigti),  nature 
would  have  ptovided  a  quiintity,  us  it  does  in  every  other 
case  I  am  acquainted  with»  where  the  male  flower  is  sepa- 
rated from  the  feniLile.  These  are  all  strong  reasons  for 
believing,  that  the  male  plant  has  beeu  generally  mistaken. 
But  there  is  another  source  of  errour  admirably  suited  to  Sourc«*of  e 

mislead.  There  is  a  speciesof  animalcule,  which  lays  its  light  '**"^ '". 

^  .  **       egg»afini 

«;reen  ♦*g^  very  ofteu  in  some  species  of  mosses;  and  g«ue-  o-ilcuJe* 

rally  chooses  the  upper   leaves,  whence   they  open  to  the'*^f"^'^ 

Eitalk.  These  are  so  like  pollen,  that  it  is  only  keeping 
Ibem  till  they  hatch,  that  can  prove  what  they  are.  I  have 
been  twice  so  deceived.  1  have  added  a  dissection,  at  fig. 
4,  of  the  item  of  the  moss/to  show  the  manner  in  which  the 
Ipiral  wire  runs  from  leaf  to  leuf  ut  s ;  and  to  show  the 
ball,  round  which  it  winds  at  every  leaf,  thus  running  up 
the  midrib. 


11. 

Trig9nametneal  Formulte  fur  Sines  and  Cosina.    In  a  Let' 
ler/rvjn  a  Correspondent. 


SIR, 


To  W.  NICHOLSON,    Esq. 


JP  ROM  )our  favourable  reception  of  the  Trigonometrical 
ForcQuls,  which  1  had  the  honatir  of  communicattng,  and 

which 
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which  appeared  in  your  Number  for  February  last,  1  have  been  eo 
courai^ed  once  more  to  trouble  you  with  a  fevf  miscellaneous  results, 
indeed,  yet  curious. 

By  the  common  trigonometrical  resolutions  of  sinet  aud  costoei 
ifehuve:         If  w  —  3-1415  &c. 


(1  — j)  X  &c.  to  iDtinity* 


Hence  A  z: 


Sin,  A 


I 


i'-T-)    0-3^)    O-i^-)--- 


m 


And    .\   IT  n  ^ —  .     sin.  f  ^  ir   | 
n\  (2«)*.  (3fi)V  (4»!)*.  Ace. 


Let  now  A  zz  ' —  nr 

VI 


n 


z:  — .  tin*  «  V. 
m  n 


(n*„8i*)  (r?-i/i')  (•riTi^jjj*)  (4i?-w»).  &c, 

n.  tu 2fl^ 2«* 3ji 3  fi.      fee.       #    ^ 

(rt-^iw)  (fi  +  m)  C2it~m)  (2rt  +  Jvi]  (3it— w)  (3n  +  m),  &c.  *?  ^ 

Again 

c„.  A  =r,  _  -il-VA  _  ^«!_-)(-,  _  _*L\  i,c. 

_(ti^gm)fn-|-2w»lf3w->2m)(3n-f2m)(5H-27»)(5w-f  giw)*fe<:«  cm 

3n       .      5n       .      5ii»       4c.      c*l 


u  {.I 


let 


3n 


Sin.    —  IT 


^   1,    and  we  g< 


e—   2, 


^•2.4,4.6,6.  R. 3,    &< 


Which  is  Waliis's  ex- 


1.3.3.5.5.7.7.9*   &c, 
pression.      This  way  of  dcducinfj  it  is  however  iiir  shorter  und  more 
direct  than  live  usunl  wny  (see  Woodliout^e's  Tnj:;onomtftr)', 
however»  ht  does  not  seem  to  ha^e  b«&towed  much  uttt-ntion 


part  of  hi«  subject), 


Id 


M 


let  -  r=  - 


=^  ^  V  2    X 


•'.  sin.  ~  V  —  — r^i    and  the  form  becomes 
4  .  4  -  H  >  8  «  J3  .  la  >  lg  .  16  .  jfec»^ 

3  .  6  .7.y  ,  n  .  13  .  16.  17.  &c. 
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Mn. 


^  9  being    r:    -  form    J I J  becom 


t%      I 


6.^  .  H*  13*  18«  lB.e4«  34.  &c. 


5  •  7  •  11  •  13  .  17  •  19  «  !23  .  25  .  &c. 


fjet     ™    ^  - ,  and  form    ]  1 
n  3  C 


flP  = 


3  v^iT        3.3 


J    becomes 

.6*9.9.  12.12  •  &c. 


-i.  4.  5.7  .  8.10.  11  .  la.  &c. 


tc  wimc  way  by  makWig  ?     =    — ,  or  — ,  we  find 
It  10  ;J0 



W 


H 


»■  = 


5(%/5  ->  n         10  .  10  .  ao  .  90  .  30  .  30  .  40  >  40  ,  &f>.    ^ 


Wild 


_     Wr  +  l       , ^\     go  « -20  .  40  >  40  .  6o  .  60,&c 

-  ^|"vT*  ^^""^^  J*  19.^1  .39.41  .59.ei.&c.  ^'' 


m 


ind  so  on,  whenever  sin.    —  v  can  be  found  in  algebraic  terma^as  if 


17*   17 
I^et  Qi  oo«  take  form 


M 


;. ,     and   f©r    —    write  - 
j  «  4 


N< 


cot,   —  w  = 


1 

v1 


v^2  :s 


and  the  form    becomes 


V^  = 


COS. 

w 

4 

.  4  . 

12  . 

12. 

20. 

20. 

28 

.  2d 

.  &c. 

2 

.€. 

10  . 

14, 

18  . 

2ii. 

i»tj, 

.30. 

^c. 

2 

.2  , 

,  6, 

6  . 

If>  . 

10. 

14 

.  14. 

Ice, 

""      I  .3  •  5  .  7  .   9    •  n  .  13*  15  .  &c. 
^-^,^.^^n  due  (if  I  remember  rigbtly)  to  Euler. 


which  is 


In  form  / 


I 


/  2  (    for  m  write  —  fn,  and  it  becomes 
4.    J  ^ 


m        _  (n  — .  w)  («  +  m)  (3  «  —  m)  (3  it  +  m)  &r> 

C^SlQ*     W    —  ■    =^ — ■  '   ''T 

2a  n        .fi         .        dii,3ii.    &c 


Let  m  =   1  ,  n  =1  3 . 


1  ^''3 

COS.    —     V    being  ^    --^  we  get 


0 


3 


^/J  =:   2 


g  .4  .  s*  10,  14  .  i6.  ao.ga,  &c. 

.1  .  3  .  9  .   «  .  1 5  .  1 5  .  21  .  31  .  &c. 
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Let  m  =  4  ,    n  1=  5.     .*.  cob.  — it  —  cos.  r  W"  ~   _—  &c. 

10  5  4 

_  1  .9.11  .  19.  91  .g9>31  >39.41.4D.&c> 

^^  "*  "  6.5*  15- 15.^  .26. C5. 35. .45.45.  &c.      '^^ 

A  I 

la  the  same  way  as  Etiler*s  theoretic,  -    ^  sin,  A tin. 

••  2 

8  A  +  ~  sin.  3  A—  &c,1»  deduced,  we  may  obtain  the  following 
COS.  A  +  €08.  3  A  -f  COS.  5  A  +  ^c.  to  infinity^  always  =  0  ^ 
cos,  t2  A  -f  COS.  4  A  4-  C09.  6  A  -\-  kc,  always  n q     ] 

and  .'.  COS.  A  -^  cos.  -2  A  -|-  cos,  3  A «—  &c.  z:     —    as  roay  alio  be 
had  by  diffcreucing  Eoler'n  series. 

Again,  iF^  =  2'71B28t8  &r.  we  find 

^         cof.A-  icoe.2A-h  icos.3  A  -|cot.4A+ £cc.^ 
fi.cos.  —  =.  e 


.    ^(cot.  A-i-J^cos,  2A  + 

sod  2.sin.-l-  ^e 
*2 


^  cos.  J  A  -  f  cot.  4  A+  «tC.\ 

^C08,3A-f  }  cos.4A^-&c.)l 


Again 


w  — A 


=  ain.  A  -f    ^  sin.  2  A  +     -  am,  3  A  -f  &C.     (*) 


C09.  ^    A   +    -; 


1 

3*- 


^   ^    »*       eA   ^     A*  *    .        t 

And   -^  —  --*    +    —     =  COS.  A  +    -;| 
^^     6  4  4  i' 

COS.  3  A  +  -J  .  COS.  4  A  4-  ^c.  (I) 

.     ,        .     A   .          ^.       XsJn.A,*  ^   ^m.<>  Ay    .    (sin.  3  A)' 
Ani  again  -  (w  — A)  :=  — ^—  + ^5 -f  j^ 

-t     r \-    &C.  ffliV 

4* 

These  last  theorems  are  so  easy  of  deduction*  that  I  have  omittrti 
their  d  em  cost  ration  3  for  the  take  of  keepiitg  within  the  c^tn{>a6»  of 
m  letter. 

lam,  Sir, 
Vour  most  obedient  humble  serrantr 
JlfwA  the  «3J,  1819  ANALYTICLS. 
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Inquiry  eoneerning  the  Means  of  studying  the  Modern  An^* 
fysUt      In  «  letter  from  a  Correiffimdeni* 
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To  W.NICHOLSON,  Esq, 


SIR» 


./\S  tbe  object  of  your  excellent  Joarnal  i»  the  diftuttonof  Wfi»tbo«k« 
tcienlific  knowledge  among  nW  classes,  1  am  eure  you  will  J^*^^,'J^jy^^ 
not  deem  \ht  present  queries  out  of  place;  aod  if  you  will  the  modem 
li«ve  the  goodness  to  reply  to  them  either  by  private  com- ''**'''^  ^ 
wnuication,  ot  through  the  mediuni  of  your  publvcation* 
you  will  confer  an  obligution  not  merely  on  the  individual 
who  addresses  you,  but  upon  mauy  others  in  the  «ame  cir« 
cutnstancefi  aa  myself. 

The  object  of  my  inquiry  is  thi»:^What  elementary 
works  should  he  perused  by  a  person  vrho  wiithes  to  become 
acquainted  with  what  is  usually  termed  "  Me  modem 
wuilyMis'^f  That  one  who  resides  in  a  Mathematical  Univei^ 
sity  should  put  thin  question  may  appear  strange;  but  it  is 
well  known  by  many,  who, like  myself,  have  devoted  aeon- 
mtderable  portion  of  time  to  the  study  of  mathematics  ac- 
cording to  the  system  adopted  in  this  university,* — that  to 
Jittle  attention  is  paid  to  the  modern  language  of  ficieao^ 
that  the  most  admired  works  of  the  foreign  Mathi^maticivna 
are  a  dead  letter  even  to  many  of  those,  who  are  sufficiently 
familiar  with  the  works  of  Newton  aud  the  ablest  English 
philosophers. — ^Suppose  then  that  a  person  is  tolerably  ac- 
quuiated  with  pure  Geometry,  and  with  the  fiujtional  cal- 
calus,  what  course  of  reading  should  he  pursue,  in  order  to 
qualify  himself  for  the  perusal  of  La  Piace'i  Micttnique 
Ctleite  f 

A^  these  observations  are  addressed  to  you  by  one  who  t» 
in  enthusiast  in  mi^thematical  studies,  but  who  knows  of  no 
other  means  of  getting  satisfactory  information  upon  the 
subject  of  his  inquiry,  than  that  which  he  has  adopted^  an 
ttrly  reply  would  be  extremely  acceptable, 

A.  n.  2, 

Vol,  XXXII— May,  leifl,  C  AnnB^r. 


IS 


CJUitSlVCfi  or  WATER  iH   KOiUttC  ^Af. 

Jnswer* 


itmdern  ftiiiu 


WotUtmcom^      With   respect  to  the   bouks  my  correct pondc* at   tnqoi 

inendcti  fur  the    -.,  »,  ,  t        ^  ..? 

•tudyorthe     afte^  I  i^oiild  teconinenM,  :ii  the  nr*t  anrJ   principal, 

Traite  du  Vnklml  Dlfftreniitfei  fui(gral oT  Laeroix  ;  which, 
whh  thti  qualificutioitB  he  roenciotis  himsf^lf  at  |<o««e»»i] 
will  be  sufficient  to  give  him  a  very  compi*  te  notion  of 
oflhe  tranches  of  the  modern  arm^t/m.  He  shouid,  h< 
ever,  rea<)  with  grent  iTttctilion,  before  he  begui«  to  U 
ihto  the  3ftcaniqtie  Ctteste  of  La  Plare,  the  Tntit^ 
Mifanique  Eltinentcire  of  Francceur,  which  u  nn  cxccllt 
iiuroductiou  to  th»t  ^ork,  fitd  the  Micanique  Anmlftii 
of  La  Gmngr,  which  ia  a  work  of  the  fif»t  rank  in  this 
jmrtmcnt  of  science.  If  to  these  he  join*  the  Thiont 
Fonctions  jinaltftiquei,  and  Lemons  sur  U  Caicul  dm 
FunetiunSf  by  Lh  Grunge,  he  will  be  able  to  proceed,  with 
great  easei  in  any  undertaking  of  this  kmd,  thut  be  mi 
iritfh  to  er»g8g«  in;  these  being,  oa  I  conceive,  all  the  m< 
neoessary  and  useful  performances,  that  have  hitherto 
{icared  on  the  Kubject  of  what  is  mure  peculiarly  caUed 
mudcfn  analysis. 


IV. 


^jcptriment   to  prove,  whtiher  Hater   he  produced 
,Ci)mhinationo/ Muriatic  Acid  Gat  and  Jmmtmiact 
il^v  JoHM  HonTOc-K,  jlj.  i>.t  yice  Pres,  ^  the  IJii^  md 
.  PLiL  Soc.  of  Liverpool  ortd  Thomas  Stkwakt  T»Altt» 

4/*   jD*,     iiecretary    to    the  Sot  it /y.      Ueod    hefirt  (ht 
^JLitcrcry  and  Philosophical  Sgcteitf  of  Livcrpoult  tmd 

nitinicaUd  py  JIJt.  lioitTocK. 


To  Mr.  NICHOLSON. 


SIR. 


Mr*  Murray's  J^  youf  Jouroal  for  Febiuary,  Mr.  Murray  hai  fi 
pUl^  Uie*e«.  "**  experiiaeut,  ^I'ich  he  performed  on  the  taixture  of  iiiii- 
iarncevi  wa-  riutic  aad  luntnoiaacal  gabse^,  the  object  of  which  wai  to 
t«^n  rouritic  abcertam,  ^liL-lhcr,  when  the  ^aant*  *er€  added  together  b 

the 
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e  ttate  of  perfect  dryness*  the  muriate  ofammoDie,foniiHi 
y  their  mature,  containefl  wat^r*     A  very  obvious  quali- 
ty of  miter  *ra«  ex  pelted  from  the  salt,  and  it  was  argued^ 
t  this  *aler  must  hare  formed  a  coostiTuent  part  of  the 
uriatic  gas#  for  it  is  now  agreed,  that  pure  aniTnoDta  con* 
9  entirely  of  hidrogen  and  azote;  and  from  the  terms  of 
e  expehineat  it  is  supposed,  th^t  all  moisture  was  removed 
m  both  the  gasses*  and  excluded  from  erery  part  of  the 
paratus.     Id  your  Journal  for  March,  a  corret^poodeot, 
ho  signs  himself  A.  B.  C«t  unden^ike^  to  set  aside  the  in» 
reoce  from  the  above  experimcni,     Thia  he  does,  not  by 
owing  that  either  of  the  giibsei,  or  any  part  of  the  appa- 
tUB,  contained  water,  nor  by  Jenyinp  the  exibtence  of  water 
the  reanlt  of  the  process  as  conducted  by  Mr,  Murray, 
(for  these  points  appear  <o)m  admitted)   but  by  attempting 
prove,  liiat  the  muriate  ofacimonia  had  attracted  moi»- 
re  from  the  atmoiphere,  while  it  was  traosferred  from  the 
set  in  whiebitwaik  origiualty  formed,  intu  the  one  to  which 
e  heat  wa^  applied  ;  and  to  prove  this  he  relates  an  esperi* 
tneikt,  in  which  newly  formed  muriate  of  ammonia  attracted 
water,  simply  by  beiog  *'  removed  through  the  atmosphere 
••  into  a  dry  tube." 

The  experiments  are  in  themselves  curious,  and  are  at 
is  time  particularly  I nterciitin^,  as  forming  a  part  of  the 
Dtroversy  respecting  the  conistitulion  of  muriatic  acid, 
rom  these  conaiderations  Dr.  Traill  made  a  proposal,  to 
^hich'i  very  willingly  assented,  thatweshould  in  conjuuctioa 
t  the  experiments  of  Mr.  Murray  end  the  corTespon* 
fit;  that  we  should  especially  attend  to  every  circum- 
stance,  by  which  moisture  might  be  excluded  ;  that  the 
muriate  of  ammonia  formed  should  be  heated,  without  being 
at  all  expoted  to  ihe  air  ;  and  that  the  quantity  of  moisture, 
which  it  acquired  from  exposure  to  the  atmosphere,  should 
be  accurately  ascertained.  Before  we  entered  upon  the 
process  we  re«tnWed,  that,  provided  no  circumstance  occur* 
red  to  interrupt  or  defeat  the  experiments,  the  results,  what* 
erer  they  were,  should  be  communicated  to  your  Journal. 

E%*ery  circumstance  as  to  the  cleatiing  and  drying  the  dif- 
ferent parts  of  the  apparatus,  and  the  providing  of  the 
accessary  iubstoocei,  being  attended  to»  we  comnmcnced  our 


The  molatar* 
said  by  t,  cftr- 
mpoodeni  ta 
have  bcea  mW 
tractH  fr^m 

pherc. 


merits  omr^ 


Preparation  of 
the  murhUi 

fSl, 


C2 


operatioas 


t? 


I9TB5CC  OF  WATER  IK  UUaiATtC   6A9« 


operations  by  the  prejmration  of  the  imtrialic  gas. 
ounces  of  muriate  of  otnmoniB,  in  coorsc  powder,  and  wh'icl 
fiad  \jeen  k«pt  heated  for  two  dujs,  were  mixed  tfhh 
^rncbms  Uy  measure  of  sulphuric  ucid,  of  the  specific  gr 
vity  of  1*95,  in  a  tubulated  retort,  Tlie  gas  soon  hegmt  t 
form,  without  the  assistance  of  heat;  and,  after  a  confide 
able  (juaiiliiy  had  escapedi  we  received  a  portion  of  it  ov 
mercury*  The  gas  wa**  perfectly  transparent  and  colourleii! 
no  moisture  waa  perceived  wUhin  the  jar,  and  none  was  vh\ 
ble  in  any  part  of  the  retort ;  it  waa  indeed  observed^  tl 
some  particles  of  the  muriate  of  ammonia,  which  h 
lodged  on  the  lower  part  of  the  neck  of  the  vessel,  remaii) 
perfectly  dry  at  the  end  of  the  process.  A  quantity  of  ini 
riate  of  lime,  perfectly  dry  and  pulverulent,  waa  introduce 
through  the  mercury'  into  the  muriatic  gas,  aad  io  this  &w 
it  remained  for  48  hours. 
Frepiration  of  The  ammoniacal  gas  was  prepared  by  introducit^g  into 
the  imnioiiia-  j-^tort  equal  weights  of  newly  burned  quick  Viroe  and  oio 
ate  of  ammonia,  in  the  same  &tate  with  (hat  uied  abori 
By  means  of  a  lamp  gas  was  expelled,  and  after  a  suAicte 
quantity  had  escaped,  a  portion  was  received  over  meicur 
When  the  jar  was  become  cold,  a  little  dew  wab  perceiv 
on  the  upper  part,  which  wai  very  carefully  removed 
blhuions  puper,  introduced  on  the  end  c-f  a  wire,  A  cou' 
derable  lump  of  dry  quick  time  was  tlien  placed  In  Ihegas^ 
and  wa&  siiBered  to  remula  for  48  hour^. 

At  the  end  of  thii  time  we  resumed  our  operations*    V\ 
tlicclo5*est  rnsfjection  we  could  not  perceive  the  least  m 
ture  in  either  of  the  gaascs,  or  appearance  of  it  in  the  j^r 
the  lime  and  the  muriate  of  litne  were  withdrawn,  aod  it « 
observed,  that  the   latter  was  to  all  appearance  as  drj 
when  it  wat  firtt  introduced.     A  fla^k,  furnished  with 
ground  stopper  and  bent  lube,  had  13  cubic  inches  of  am 
rooniacal  gas  introdnced  into  it  over  mercury,  and  to 
waa  added  G  cubic  inches  of  muriatic  gas  ui  successive 
tiont.    The  flask  was  then  entiiely  filled  with  amm^ui 
l^as,  and  the  apparatus  was  left  at  rest  for  about  an  boar 
it  was  coated,  more  e9pecial1y  at  its  lower  part,  with  a  fine 
fro!it  work  of  muriate  of  ammonia.     The  {^topper  and  tube 
were  tlien  iatraducedj  and  the  flask  was  turned  over^  but  «> 
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that  the  tad  of  the  tabe  was  kept  below  the  surfoce  cf  the 
naercur}',  so  as  to  exrlude  »11  comma irtaition  with  the  at- 
mosphere. The  ilask  wu»  then  embedded  in  a  charcoal 
fumttce,  anri  i^mduall^'hc^utedl^  until  it  wafs  softened.  This^ 
process  coiitiiitied  about  an  honr,  when  the  muriate  of  km- 
mcHiitt  was  att  sxibhmed  into  tlie  neck  of  the  flank,  or  into 
the  comnienccment  of  the  tube.  When  the  salt  was  about 
half  sublimed  I  a  dtw  was  observed  to  form  at  tlie  upper  part 
of  the  curvature  of  the  tube>  about  an  inch  from 
thfc  stopper.  This  dew  increased,  so  that  Bt  one  period  it 
occupied  a  zone  all  round  the  tube  of  about  an  inch 
in  width,  and  some  globules  of  water  were  formed  of  abo«t 
the  size  of  a  smnll  pin*fchead.  Towards  the  end  of  theex- 
pcrrment,  as  the  heat  increased,  the  dev/  was  diminished  ; 
but  when  the  tube  was  removed  from  the  mercury  a  similar 
depoeitiou  of  moistore  was  observed  at  the  end,  where  it  had 
been  immersed  in  th^  metal.  Before  it  was  taken  from  the 
tnercuri'dl  bath  the  tube  had  its  aperture  luted  with  wa¥>  in 
order  to  exclude  all  communication  with  the  atmosphere* 
which  wn  fMthe^r  ensnied  by  a  globule  of  mercary  being 
Mged  in  the  curvature  of  the  tube ;  ahd,  as  soon  as  it  was 
become  cool,  the  flask  was  opened,  a  part  of  the  suit  scraped 
from  the  neck,  and  weighed  as  quickly  as  possibly.  The 
quautity  cotiected  was^>7  grs,  and  not  more  than  a  minute 
coald  have  elupsed  between  its  bein^  removed  from  the  ves^ 
sel,  and  its  wcij^ht  being  ascertained,  tt  remained  in  the 
ftcale  for  15  minutes ;  but  although  we  thought  that  the  index 
of  the  balance  rather  inclined  to  thnt  side,  no  increase  of 
weight  could  be  positively  asserted  to  have  taken  place.  In 
order  that  a  judgment  may  be  formed  of  the  delicacy  of  the 
instrument*  we  found  ii  to  turn  with  »V  of  •  urain,  when 
each  side  was  loaded  with  500  grains, 
I  am,  sir, 
'  Your  obedient  servant, 

J.  BOSTOCK. 
KnpCs^hoh  Bank,  near"  LivtrpOQt^ 
Manhth€%^hj  1312. 
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Qifeitions  retptcting  a  Passage  in  Mrs.  Ibbctioiv^s  Actt 
o^the  fVatcr  Lily,     In  a  Letter  /mm  a  CorrcspondaU* 


SiK 


To  W.  NICHOLSON,  Esq, 


JlN  the  lj<i  number  of  your  very  eKcellent  pnblicitii 
there  U  a  paper  of  Mra.  lbbei&on*«t  in  continunlioa  of 
valuable  dlscovtrita   in  the  niitiuU  una'omy  of  pl«nUt 
which  I  would,  though  ivuh  the  greatest  defereucr,  poiat 
out  an  ainbigniiy,  in  my  opintMi  of  conaidem^ic  in)f>ort8ta< 
The  pa&tage  I  it] lade  to  \t>  in  the  dencription  ai  the  etructm 
of  the  water  lily,  page  243*  where,  afltjr  referring  to 
of  fig.  I,  PL  VH/*  for  a  view  of  the  air  vtuth^  she  w^ 
that,  lest  the  pith  **  should  not  be  bufficientto  preveut 
»ect*f»om  entering  into  it,  and  chokioR  up  the  air  vesaclf 
»oon  as  the  plant  binks  in  thi;  water,  a  quantity  of 
^hiph  are  placed  in  circles  in  the  interior,  rise,  and,  mi 
ing  in  the  centre,  not  only  aid  to  keep  out  the  water,  but 
through   every  inirect«  that   Tentnres    to  approach.**     Ik 
Jbbetfion  then  goes  on  to  add,  *'  1  have  often  caught  ii 
threaded  on  the  hair$,  but  they  are  eooo  washed  oti'. 

Now  a  question  or  two  naturally  ariae  oti  reading  thig 
iervatiou. —  Ibt,  how  do  iui^ects  y^^X  into  or  even  ntur  the 
vesiets  ?  or,  3Ddly,  how  can  the  water  come  at  them^ 
wash  thena  off,  when  these  vessels  arc  so  entirely  ioternat  }^ 

1  doubt  not  that  these  questions  can  be  nio»t  aati^factor 
answered ;  but,  certainly,  Mrs.  Ibbetson  did  not  show 
usual  perspicuity  in  this  passage. 

Your  insertion  of  this,  or  an  answer  to  it,  if  possible 
your  next,  will  very  much  oblige  me. — I  conclude  by  st 
rercly  thanking  the  lady,  who  is  the  occasion  of  this  letter, 
for  the  high  gratjBcation,  which  her  frequent  commtinit 
tioQs  have  af7brded.^and  with  hopes,  that  she  will  persi 
ID  her  ttply  wonderful  and  interesting  diacoveri^a^ 
I  am,  sir. 
Your  much  obliged,  and  Tery  Humble  servant, 

fooZe,  i^pri/ Me  4f A,  1812,  T.  B. 
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The  Stater  of  Philip^  the  Father  o/Aiexander ;  or  Remarks 
en  the  Purilt/  or  Stamiurd  of  Gotd :  Ly  Mr.  J.  FaBBHoni, 
of  Florence,  Corrcaponding  3Iember  of  the  French 
Institute** 

P^ATURALISTS,  perhaps  an  the  authority  of  Pliny.  NatWe  gold 

ll)t»  are  almost   unauimous  in   the  ntHtrtioti,  thut  natire  ^*^**  "•'*' 

gold  is  never  foand  perfectly  pure,  ur   frit?  from  all  alloy, 

piirticolariy  of  silver  ;  and  that  the   Aue&t  t&  scarcely  from 

0'875  to  0*9171  that  is  from  ^1  to  33  corats.     The  gold  dust  Gol4  dun  from 

brought  from  Africa  is  commonly  within  these  limits.     1  ^^^^*^** 

have  seen  some  at  0'927,  or  2d  carats  and  a  quarter  $ ;  and 

lately  there  has  been  some  at  0'958,  or  33  carnts,  brought 

from  Morocco  to  the  mint  Bt  Florence.     (In  Tuscany  the 

carat  is  divided  into  eighths.)  ^ 

It  ifl  probable,  that  in  the  early  a^es  money  vtas  coined  of  Ancient  co=n* 
Dative  gold»  in  the  state  in  which  it  was  found  ;  for  there  ^^^  "*'^'* 
could  be  no  inducement  to  incur  the  trouble  and  expense  of 
refinine:it. 

The  most  ancient  gold  coin  known  is  supposed  to  be  that  Most  ancient 
of  BattuslY,  cast  or  struck  at  Cyrcne,  in  Africa,  in  thc^****^"* 
time  of  Pisislratiis.     Its   fineness  does   not  appear  to  be 
%oown.     Of  all  the  Grecian  coins  found  in  our  cabinets  of  Oldeit  Gnjekg 
medals  the  rao^t  ancient  are  the  beautiful  pieces  of  Philip,  ^f  °^ 
father  of  A1e:&aoder.     This  enterprisiog  man,  who  from  his 
infancy  looked  forward  to  ascend  the  throne  of  Macedon 
and  become  master  of  Greece,  had  the  *^ood  fortune  to  find 
some  rich  gold  mines,  which  he  knew  how  to  work  to  ^reat  Hii  aioet, 
ad«ftQtage<     Mount  Pangseus  furnished  him    annually  to 
the  amottDt  of  6300000  Florence  liri  [£218750].     Hence 
be  derited  the  most  pOMrerfnl  instrument  of  the  success  of 
biia  polttictti  designs  and  military  talents.     Whether  the  gold 
of  Philip  underwent  any  particular  operation!^,  before  it  was 


u 


•  Ami.^Cbtm,  vol   LXXn,  V  25. 

t  TW  ft^ref  refer  to  a«tes  by  Mr.  d*Arcet  st  tlie  cad  of  the  paptr* 

X  This  golf]  ii  found  cliicfly  ia  the  country  of  Bambuack.  |f 
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gold  nAtive. 


A  Mftter  htt]f 


peseribcd. 


8*nl  to  the  mint,  is  not  known  j  but  there  i«  rea&nn  to 
lieve,  that  it  was  employed  in  the  slate  in  which  it 
found*. 

Putin  BP^ayed  b  gold  staler  of  thit  kin^,  and  found  it  ! 
carats  and  a  half  Bne*  or  0-979-  ^^^*  ^^  i^  cannot  be  sup* 
pO!t(fd»  that  hismintmeti  would  have  thought  of  purifyi 
goldi  to  add  afterward  no  more  than  a  forty-eighth  of  bU 
we  may  pretume,  that  the  gold  was  found  native  of  tht«  6 
peu. 

If  alloy  have  been  added  to  gold  with  a  bad  design, 
with  the  erroneous  idea  of  defraying  th«  expense  of  coioa; 
U  i»  a  remedy  that  has  degenerated  into  fraud,  and  has 
Hinits.  If  alloy  have  been  added  with  the  dc^i^^n  of  rend 
iDg  th«»  coin  harder^  it  is  a  useless  idea.  Neither- of  these 
motivet  could  have  induced  Philip  to  adopt  the  practice^ 
btcaube  the  source  of  his  gold  was  abnudant,  and  be  waa 
cieairou^  of  appearing  generou)^ ;  so  that  he  would 
coined  bis  money  of  pure  gold,  if  he  hud  thought  it  oei 
•ary  to  refine  it;  or  he  would  have  added  more  alloy 
policy  had  sugj^ested  lo  hitiH  not  to  employ  it  in  the  v 
ftute»  aa  it  came  from  the  lutne  (<2J.  It  would  ap 
thereforei  that  nature  furnibhed  hiiD  with  gold  at  23 
and  half,  or  0'j)79,  as  it  is  in  his  coin  ;  unless  there  were 
errour  In  the  asifuy  of  Patiui  which  deserves  therefore  la 
verified. 

The  chevalier  Fosaombroni,  a  very  celebratfxl  nal 
tician,  digging  the  foundations  of  a  house  near 
found  a  staler  of   Philip   in  very  good  preservation* 
sooner  was  he  informed  of  the  wish  to  examine  the  wri 
and  chemicul  compositloa  of  his  antique*  than  be  readily 
sacrificed  it  to  the  gratidcation  of  this  curiosity. 

The  obverse  of  this  pieces  like  that  of  moat  of  Philip*t 
coins,  bears  th#  head  of  Apollo;  and  the  reverse,  a  chariot 
with  two  horses  walking*  The  name  is  in  the  exergue.  On 
similar  staters  under  the  le^^s  o(  the  horses  appears  a  mono* 
gram,  or  ^me  type^  to  denote  the  mint  where  the  piece  waa 
struck.  On  ibi»  stater  it  is  a  trident,  the  tynabol 
Troezene. 


*  PHuy  hioa,  that  fold  wii  found  In  the  bowels  ol.  the  cailh 
fcleniiy  l^jrr,  to  be  mctted  without  any  prrpsraiioo, 

Fourtffo 


I 
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tTATBK  or  miup  or  naocdon. 


Si 


drachiua. 


FoaiteeDttoiers  of  Philip  are  preserve<l  in  the  rich  cabinet  Fourteen  in 
of  the  Florence  guUery.     EU'V*^n  reseuible  that  of  Arrezzo  Ljierf******^ 
oo   both  *«idea,  but   they  hai€  dilTerent   o»int-marks  ;  one 
only  haviog  the   sama  as  that   found  near   Arrezzo.     The  T*»«"  weight 
weight  of  two  of  these  staters,  perfectly  reBemblin«  each 
other  in  external  appearance,   *»  precisely    176    Florence 
grains  [133"<>  \^t%  Eng,]     This   i«    precisely   the  weight  of 
another  stater,  the  mint-mark  of  which  is  formed  by  a  Urge 
K«  and  a  small  o  ;  of  one  that  haa  u  thunderbott ;  one  with 
a  va&e;  and  one  with  hq  oar  of  corn,  the  mark  of  the  Leon- 
tuii«     This  being  the  wreight  of  the  six  large^^t  t»tater&  that 
have  c?QiDe  dowu  to  us,  there  is  reasiou  to  presume,  that  it 
was  the  weight  prescribed  for  this*  Greek  coin*.     Hence  it  Weight 
may  be  inferred,  thut  the  druchma  wh^  ei^uivalent  to  88 
Flor.  gre.  [G6'8  ^rs  E.}-     (De  Home-de-Lisle  gives  4'4t>l 
gT.  I6a*9  gr!*1   for  the  great  utiic  drachm*  that  is   to  suy, 
about  2  grs  mare,)     A  proof  of  the  justness  of  this  weight  is 
thv  attic  hemidrachma,  or  Asiatic  drachma,   or  fourth  part  Atiic  hem 
of  the  fctoter  of  Phi  it  pv  which  is  alio  preserved  in  the  same 
l^allery,  and  weighs  precisely  44  grs.  [33*4  ^rs  E.].    The  \ 

ebtrerse  of  this  «malt  piece  of  gold  bears  tlie  head  of  Her- 
cules covered  with  the  lion's  skin.     On  the  reverse  are  tlie  VVeightt  cif5 
bow,  vase,  and  club.     The  learned  and  illustrious  professor  »»a^fr<;»n  the 
A,  L.  Millio  hai  sent  me  the  weights  of  five  Philippi  in  the  library, 
imperial   library  ;  which  are  ««  follows.     No,  I,  l60'5  ijrs  : 
Qt   l6|  grs  very  exactly :    3,   \6\  grs :    4,   l62  gr»  very  ex- 
actly :  5»  16^  grs.     The  two  heaviest,  which  differ  by  an 
itnassigoable  fraction,  are  so  because  they  are  least  wonu 
TKe  heaviest  answers  to  175*  iC  Flor,  gra,,  and  is  therefore 
0«94ofagraia  lighter  than  ours;  which   therefore  may  h*s 
considered  as  le^s  worn,  and  more  accurate. 

Graaves  weighed  two  staters  of  Alexander,  one  of  which  ^^^-^  »«gh- 
wa»  133  grs  English,  the  other  133*5.     He  supposed,  that        '    "^'c*^ 
the  h«lf  gnm  had  been  lost  by  wear  ;  and    he  concluded^ 
tba»  the  drachma  shoald   be  estimated  at  67  grs  precisely. 
The  sec^oud  weight  given  by  Greaves  i&  equivalent  to  87*^ 
Flor,  gra.     Sacllius  found  the  stater  of  Philip,  and   ofJ^^'^ySacU 
>tlcra»der,  to  weigh  179  Dutch  grs,  equivaleat  to  124*3 
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Ef>g.*;  whicb,  from  a  cofQparttoa  with  the  prrccding,  wc3 
give  for  the  drachma  87*9  F lor.  grs  ;  tliil  a  little  lighteri 
but  very  near  wbat  we  have  attipied^  or  88  grsr, ;  withovt  itl 
bein^  oi?cessary  to  estimate  the  wrear^  in  support  afaix  ftimi* 
lar  weights  in  an  ^qual  number  of  gold  vtuteri,  and  witli 
the  proof  of  the  fwction  mentkined.  The  celebrated  Bar» 
thetemi  foundt  from  various  weighiugt,  that  the  drachma 
was  precisely  81 1  French  gr»  [b0*55  gn  E.],  which  would 
give  about  87'75  Flor.  grs*  But  he  would  prestamc  a  loss  of 
Fcvrn  eighths  of  a  gruin  for  the  wear  of  2200  years,  and 
tbtts  gratuitously  make  the  drachma  equal  to  82  Fr,  gra, 
BB%S  of  oura.  It  is  probable  however,  that  he  carries  hi 
estiinatt^  too  hij^h.  We  should  altogether  reject  from  ouf 
calculations  all  allowance  for  wear;  bec^UkCi  by  admitting^ 
*''JJJ*''*^**  this,  we  may  draw  any  vague  conclusiont  we  please.  The 
weight  of  88  gr»  [66*S  gr«  E.]  is  confirmed  by  a  wWer 
drachma  of  the  sarae  Philip,  likewise  preserved  in  the  Flo* 
rence  cabinet.  On  the  obveriie  13  the  head  of  Herculen,: 
without  a  beard,  and  covered  with  the  lion's  akin  ;  and  oa 
the  reverse  Jupiter  seated,  with  the  eagle  on  hia  right  hand, 
and  a  spear  \n  bis  Ifft.  It  is  distinguiibed  from  otiiera  by  a 
lyre  and  the  letter  A  beneath  the  seal,  .  The  accuracy  of  the 
weight  of  this  drachma  is  contirmed  by  its  baH,  al»o  in  silver^ 
of  the  same  king,  which  weighs  exactty  44  gr4.  Thi»  has 
the  head  of  Jupiter,  ornamented  with  the  diadem;  and  €• 
the  reverse  is  a  5gure  on  hor:sebttck»  with  the  name  to  tli« 
exergue,  and  a  murk  that  canrct  be  made  out.  Bestdea^ 
there  are  four  tetrad rachmiie  of  Alejcander,  of  the  same 
metal*  the  face*  and  reverses  of  which  are  similar;  whicht 
weighin<^  all  alike  14  den*  l6  grs,  farther  prove  the  weight 
of  the  drachma  to  be  8S  grs.  These  tetradrachma^  are  dii^ 
tingnished  by  various  marks,  as  was  said  of  thestatery.  One 
has  in  the  fore  porta  tamp,  and  under  the  seat  a  moon  uud 
a  t^tar :  anaiher  has  in  the  i>ame  place  the  luittu)  T  with 
circumflex  over  it,  and  under  the  seat  the  letter  £:  ■tbifd' 
ha«*a  buckler,  ^nd  under  the  seal  u  serpent :  the  fourth  h 
a  crown,  and  under  the  seat  a  monogram,  composed  of 
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•  There  is  evidcnily  tome  mivUke  htrt ;  but,  ai   t   do  not  Jcnni 
prccUe  wetght  of  rbcDuicU  (^ain,  1  &UaU  Itu^e  it  as  ta  the  ongin^l.  C. 
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STATES  or  FHiLiP  or  Micsooir. 

btured  betweeti  the  two  ioDer  ttrekes.  Lastly  we  have 
also  a  real  ^rnohraa  of  thit  kinj^,  of  the  precise  weight  of 
8S  gr%,  wlivh  I*;  dibtiDi^uUhed  by  a  monogram^  consisting 
of  an  H,  with  a  kind  of  circumflex  over  the  cross  stroke. 

Amoii^  the  tetrad rach mas  of  Throce  in  the  same  cabinet 

[there  is  one,  the  twelfth  iu  order,  heavier  than  the  rest;  and 

[Veighing  precisely    T4  den.  l6grs.     This  is  a  proof  of  the 

identtty  of  the  weight  of  the  Thraciaos  and  Mucedoniaos, 

rhich  had  already  been  conjectured  by  others** 

After  having   ascertained  the  weight  of  the    Philippus 

found  at  Arrezzo*  it  was  subjected   to  cupellatiou,  and  the 

process  of  parting.     Its  fineness  appeared  to  be  the  same  at 

|ban»i  by  Patiu  ;  thut  is  O-gT^,  or  "23  caruts  and  a  half;  coii- 

Ifttining  but  half  a  carat,  or  0*021  of  silver. 

The  art  of  asj^aying;  was  known  in  the  remotest  times,  as 
the  Serijitores  attest.  In  the  lime  of  Fliny  it  had  reached 
such  perfection  ('),  that  the  fineness  of  gold  was  ascertained 
from  31  carats,  or  0' 875,  to  21  carata  and  7  twenty-fourths, 
0*888,  and  even  to  33  carats  and  1 1  thirty -seconds,  0'973. 
In  tho«e  days  the  assay  must  have  been  made  in  the  dry 
ray ;  first  by  separating;  the  base  metals  from  the  gold  by 
leans  of  lead*  and  afterwards  the  silver  by  mt-aos  of  sal' 
|>burt»  or  a  sulphuret  (*). 

The  method  of  refining  gold  in  large  qoantities  was  also 
knowo»as  Strnbo  ^ys,  by  cementing  or  burning  it  with  an 
ArgiMaceous  earth,  which,  destroying  the  silver,  left  the  gold 
a  tute  of  purity.     Pliny  mys,  that  for  this  purpose  the 
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^  The  tcboliost  00  Nicandcr  cays*  thst  the  didracbins  it  the  foarlk 
of  the  Attic  oiiace:  tbi*  otince  tlien  mutt  be  704  FInr.  grs. 
^S34'4  fnu  Eog.  Here,  as  in  ibe  other  parts  <if  ibit  paper,  I  bsve 
[isAuced  the  Flor.  grs  dirccily  into  Enj,,  asreeably  to  the  vslaes  si- 
^■igard  iheni  by  Tillet,  in  the  Mein.  of  the  FTeoch  Academy  uf 
Scicoe««  A»r  1767 1,  paying  no  regard  to  the  reduction  into  gTsmmei, 
JB»i4c  I  presume  by  the  Freacb  trsutlator,  sod  «dded  in  Ibc  Ann.  da 
'Cbrni.  He  pvr*  here  34*496  pi'amuieA  as  equivalent  to  704  Fl.  grsy 
^wbicb  aottid  tben  be  only  532-a  £ag.     C] 

f  A  manoscript  written  by  on*  BifTuli,  who  lived  in  1460,  wbicli  is 
ia  the  Strozzian  library,  and  of  which  there  are  several  other  copies, 
Uja :  **  Partial  witb  aqaa  fojtis  wai  invented  sbcmt  fifty  y«ara  ago/* 
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gold  waB  placed  ou  the  fire  io  ao  tartheo  vessel  witb 
timet  iU  weight  of  salt;  add  that  it  was  aftervrard  expoti 
ainew  to  the  6re  with  tiro  parta  of  %alt,   and  one  of  tcftitt^ 
certainly  argillaceous.     Thii  w«uld  certainly  effect  the  di 
composition  of  the  salt,  and  the  volatilization  ofthe  murial 
acid  in  a  slate  of  ignition   and  dry,  ^hich  would  penetral 
the  ftubBtance  of  the  gold,   and   separate  the  ttlver  in  t1 
form  of  a  volatile  muriate;  the  object  (')  and  ef^ct  of  tl 
cementation  of  the  modems.     But  A^atbarchides  haatrun 
tuitted  to  us  an  account  of  a  peculiar  method  practised 
the  mines  situate  between  the  Nile  and  the  border;*  of  tl 
Red  Sea*,  in  which  we  perceive   the  well  known  properl 
of  the  muriatic  acid  in  separating  silver. 

This  author  says,  if  he  express  him&elf  accurately*  ai 
there  be  no  corruption  of  the  text,  that  the  gold  there 
enclosed  in  marble:  that  the  miners  born  or  calcine  thi 
ore:  that  they  break  H  with  hammers,  pound,  grind*  a.i 
wash  it:  and  that  lastly  the  p^old,  ptuced  in  a  covered  cru< 
l)]e  with  a  little  kad,  some  salt,  a  little  tin,  and  some  barlej 
meal,  was  exposed  to  the  (ire  five  days. 

The  mintmen  of   Darius  certainly  employed  tills  or 
similar  method,   when  this  enlightened  kingf  was  desiroi 
of  giving   his   subjects  the   noble   and    useful  example 
money  made  with  the   purest  j*old,  9imilar  to  that  of  fiQ^ 
nlver  made  afterward  by  his  satrap  Ariander. 

It  is  not  easy,  however,  to  give  a  plausible  explanation 
the  rationale  of  the  docimastic  method  trunsmitted  to  us 
AgathitrL'hides.     But  if  the  operaCion  he  describes   «r< 
intended  not  as  a  cementation,  but   a  real  and  prolong 
fusion.  It  remains  to  be  explained,  how  the  employment 
a  closed  crucible,  kept  on  the  fire  as  he    directs,  it  to 
reconciled  with  the  object  proposed  :  nor  is  it  easy  to  cot 
prehend  the  use  of  barley-meal. 

Baton  reflecting  on  the  ingenious  method,  which  Hellot 
found  practised  at  Lyons,  for  refining,  purifying,  and  se* 
pamtihg  cupelled  silver  from  the  little   lead  that  remaiDS 

^,  Oold  was  extracted  from  these  mioes  even  pre?ioi»  lo  tbt  dbco^vcty 

*r  ff  on, 

t  T)k  scholjafi  9^  Aftsiqphaaes  asciibes  this  to  an«ibef  pnnce 
lll^be  DaniCy  but  oxire  an^irat. 

•  ait 
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'il\\  It  after  th«  first  rcBoing^  we  amy  form  some  notioa 
^f  it  (•). 

The  practice  io  that  city  was  to  take  %  crucible  th'»iw  Dcscrib«d  bf 

teen  inches   high,    and  fire  inches    wide  at  the   mouth : 'i^^****^ 

put  a  layer  uf  atnalt  ch^ircoal  three   iucheii  deep  at  the 

ittopif  and  cover  it  with  a  triangular  piece  uf  a  crHcible, 

isTeoed  by  a  Itttle  lute  at  each  corner»  itn  aides  answerini^ 

\a  t\ye  corners  of  the  crucible:  and  on  this  false  bottom  to 

lace  aixty  or  sixty-five  pounds  of  silver  In  lon^  slender 

|ingt>ta»  to  be  melted  and  purified*     The  wind-furnace  used 

^for  this  purpose  was  fourteen  inches  high,  seven  in  diameter 

It  tlie  grate»  and  nine  at  the  top«     The  metal,  as  it  melted, 

^ was  observed  to  sink  to  three  inches  below  the  ed^^^s  of 

le  crucible;  and  then,  when  it  had  acquired   a  sufficient 

legree  of  heat*   it   was   seen   to  boil   like   water   exposed 

a  Btroug  fire«    In  tins  state  it  was  kept  iMfven  or   eight 

jourt. 

The  elastic  fluid,  which  in  this  case  was  evolved  from  the  Anifichl  bel- 
rharcoal   beneath,   caused  the  agitation   here  mentioned  ;  '"**' 
le  charcoal  constituting,  as  we  piay  say,  a  kind  of  bellows 
igeniousiy  placed  at  the  bottom  of  the  crucible. 
Charcoal  placed  in  close  vcsseb  of  glass  or  metal,  we  CMiarvoal  not 
mow  is  cot  altered*  though  heated  redhot.     This  we  are  decomposed 
[taught  by  theory,  and  tlie  truth  is  coniirraed  by  many  ex-  ofgUwor  me- 
lerimenti*     But  the  obsenration  reported  by  the  judicious  ^**  • 
fleUot  equally  attestsi,  that  in  this  case  the  charcoal  beneath  uJfribcaanot, 
\c  melted  silver  is  decomposed,  and  continues  to  furnish 
taatic fluid;  since  this  learned  chemist  found,   that  silver 
in  the  same  degree  of  heat,   without  any  charcoal 
riieath,  has  a  tremulous  motion  at  its  surface,   and  pro* 
'eda  from  the  centre  to  the  sides  and  back  again,   but  does 
boU  with  such  noise* :  whence  then  cornea  the  elastic 
lid  > 

Priestley,  the  founder  of  modern  pneumatic  chemifitry  by  Thii  foun J 
immense  number  of  facts,  demonstrates  in  the  most  evi-  P'^^'l^y- 
dent  manner,  what  has  since  been  confirmed  by  many  other 
rxperiments,  that  eartlien  vessels,  heated  to  such  a  degree 
as  to  give  a  passage  to  light,  are   filters,  or  rathc^r   sievei», 


TW  silver  bat  iDcrcly  s»  ^adalatla;  b«4  ciT€alaco«7  mati«a. 
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giviug^  admission  even  to  the  external  itir*.  Thus  ('alone  i 
li§ht  penetrating  the  bottom  of  the  crucible,  and  with  ib( 
the  air»  uttracted   chemically   bj  the  charcoal  withi&« 
oxigen*  coming  into  contact  v»ith  the  incandescent  chare* 
influiucB  a   portion  of  it,  combines  with  it  and  caloricj  ai 
forms  carbonic  acid.     This  elastic  fluid,  throogh  the  tinij 
lerrupled  action  of  the  fire,  acquirea  sufficient   force, 
overcome  the  pressure  of  a  column  of  seven  inches  of  (iqai 
silver  above  it,  and  paBsea  through  it,  agitating  ri  vrolcntlj 
The  Binali  residue  of  lead,  which  was  combined  and  difTi/i 
throughout  the  mass,  being  brought  by  the  continual  aj 
tation  into  contact  with  the  carbonic  acid  ga«  and  the 
mosphcre  (the  latter^  and  perhaps  the  former,  heiu^  decoi 
posed  by  a  st»|>erior  affinity   from   the  concurrence  of  c?i 
cuaistaoces),   is  oxided,  atid,  from   the  diminution   of  ii 
specific  gravity,  is  compelled  to  occupy  the  upper  ajitfacej 

In  fact,  llellot  observed  a  kind  of  yellowish  oii  rise  fr« 
the  interior  of  the  melted  silver,  and  float  on  it.  This 
wa$  a  pure  oxide  of  lead  in  fusion  ;  formed  by  the  contact 
the  continaaUy  renewed  almosplienc  air.  The  refiners 
lect  this  melted  oxide,  by  enveloping  and  absorbing  it  wii 
glass  or  a  meagre  earth  ;  this  earth  being  removed  mt 
readily  from  the  silver  it  covers,  and  then  the  metal  remai 
pure  and  limpid* 

If  we  refer  to  this  method  the  process  of  AgathaTc^iidl 
reported  above,  though  very  imperfectly,  we  may  $iipj 
that  the  barley,  or  its  raeaU  was  employed  instead  of  chi 
coal,  lo  form  what  the  Lyonese  call  the  soul  of  the  erucibi 
that  it  was  placed  at  the  bottom  of  the  crucible,  and  rcttiinf 
there  by  a  cover  (whence  probably  the  expression  of  o  ehi 
ctUfibU);  and  that  on  this  was  poured  the  gold  fused  wil 
a  little  lead,  to  vitrify  the  base  metals  it  might  contain,  ai 
common  salt,  and  sulphuret  of  antimony  or  of  lead,  to  seii 


•  ThisU  deuiedby  msay  able  cbemi^tt,  wbo  atserl,  tllftt  IMasll 
wmn  mistskeo  in  his  idea  ;  sod  that  the  air^  in  his  evperiiscnU, 
admitted  tbrouKb  ininaie  craclts  id  bit  vessel*,  tmj)«rcrplib)e  to 
naked  rye.  Still  Ibit  doei  not  invalidate  IhercasonitigDf  Mr.  Fat 
for,  if  thia  be  ibe  true  stale  i»f  the  case,  air  migbr  be  ad  milted  to 
cbsrcual  in  thii  proeeM  thjruujb  similar  cracks  ia  tbc  buitum^  the 
crmciWe,    C. 
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|8«  silver,  dnd  volatilize  it  with  the  lead,  or  reduce  it  to 
The  elastic  fluids  evoked  t'roai  the  vegetable  mat- 
ter by  the  action  of  the  fire  would  pcrfonn  the  office  of 
beJJonr^  to  i{^tate  the  metal  violenily  and  incessantly  for 
iever^l  dnys^  which  would  occasion  all  the  impurities  to 
iott  on  the  iurface,  where  they  would  be  scamtncrd  otFat  ii 
done  by  the  Lyouese. 

But,  to  sny  the  truth,  a  fire  contiaued  for  five  days  givei  Objection, 
rather  an  idea  of  the  ceinentatinn  of  the  moderns,  analogout 
to  that  transmitted  to  u»  by  Ptlny,  than  of  a  real  ftiaiof)  in 
c)o»ed  cTuciblei  ;  a  circumstance  directly  opposite  to  the 
linrpose  intended.     Thus  in  Hungary,  the  better  to  open  Hunfurian 
si!  the  interior  parts  of  the  gold  to  the  toariatic  acid  reduced  P«w:«s. 
to  vapour  in  the  procesn  of  cementation,  it  is  customary  to 
add   lend   to  the  mass,    wliich  is  afterward   reduced   into 
small  hollow  drops,  or  grainii  as  they  are  called.     It  is  pos- 
sible,   that    the    lead    mentioned    by    Agatharchides   was  The  procen  of 
intended  for  the  same  purpose;  that  tin  is  a  mistaken  €x- -^l^^^^**"*** 

.  1    t     '         *.   1      »     cxplalnrcJ  by 

pression  for  crude  antimony,  or  ntitive  sulpnuret  of  lead  ;  this. 

and  that  tile  barley  meal  was  intended  merely  to  promote 
the  uniform  distribution  of  the  little  salt,  a  stratum  of  which 
was  to  be  placed  on  the  gold,  and  assisted  perhaps  in  decom- 
posing it,  as  clay  or  sulphate  of  iron  does  now. 

To  obtain  some  light  on  this  curious  subject,  inio  a  cm-  Eapcrimtnt  lo 
cible,  covered  by  another  inverted  over  it^.were  put  720  grs  {?^^*  **•  *^* 
of  barley  meal,  and  576  grs  of  common  salt.  This  mix- 
ture was  heated  till  it  acquired  the  colour  of  a  rcdhot 
coal,  and  in  thlR  state  it  was  kept  for  six  and  thirty  hours. 
More  from  curiosity,  than  to  derive  any  important  conclu- 
sion from  it,  into  it  had  been  put  a  small  slip  of  gold,  at  SI 
carats  3  cii^tlts,  or  0^891,  athird  of  a  millimeter  [about  0*13 
of  a  tine  £ng.]  thick,  and  weighing  S4  grs;  and  a  slip  of 
aiWer,  at  11  dwts  and  half,  or  0'95d,  half  a  millimeter  [near 
0'9  of  a  line]  thick,  and  weighing  40  grs.  The  lower  cro- 
eible,  in  which  these  were  placed,  was  half  fytl ;  and  in  the 
lating  of  that  above  was  left  an  opening  of  6  mil.  [near  t 
InnenJ  for  the  issue  of  the  elastic  vapour. 

At  the  expiration  of  this  time  the  apparatus,  af^er  being  RctoJit. 
cooled,  was  opened.     lu  it  was  found  a  very  little  earthy 
rpiidoum,  tlighly  saline,  whitish,  weighing  scarcely  11*5 

grs. 
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Earthy  ro- 
sliuum. 


r.Taporatlon 
the  soda. 


Jtultp  used 
aitive  gold. 


Doubts  n* 
flpecttng  *He 
fineness  of 
IkAtrve  gold : 


^rs«    Tlie  gold  was  abd%*e  it,  Bod  iiioretieed  jti  w<elght  an 
eighth  of  a  grain,  beiu^  pefceptibly  whitened  by  the  fusion 
of  some  very  small   particleH  of  silver,  separated   front   th 
retnaiu9  of  the  little  slip  of  th»At  m^tat,  which  waa  found  »tick 
in^  upon  tht^  gold  in  th^  form  of  au  ug'^Uitiuat<fd  dust  t>os 
seaatng  very  little  adhesion.    These  re«j:Ain»  were  pure  silver, 
und  weighed  6  grs  and  an  eighth.     The  gold,  which  waa 
silvered  only  on  its  surfuce*  wua  Wiled  aoioe  time  in  pur 
I^itiicacid;  when  it  lost  entirely  its  ailvery   hue,  aud   w 
found,  on  assay int^  it,  to  be  of  St4  C«rat8« 

The  little  earthy  residuuin  was  then  examined.  In  i 
were  found  no  luline  particles  but  a  few  atoms  of  muriut 
of  soda,  and  barely  a  truce  of  muriate  of  co[)per.  Th 
muriate  of  &i!ver,  which  from  the  loss  of  the  oietaJ  njui 
have  wei|^hed  46*6  grs,  had  certainly  evaporated  with  th 
othef  elastic  vapouriL.  In  the  formation  of  thi>  muriai 
only  U'5  grs  of  rauviaiicacld  had  been  amployed.  Th 
334  grs  of  acid  beside,  contained  in  the  salt  employed,  wer 
dissipeted  (leaving  the  small  portion  of  copper  out  of  th 
que&tion)  by  a  decomposition  ejected  through  the  meanft  o 
of  the  vegetable  matter  mixed  with  it.  But  what  is  difficult  t 
at'Count  for,  and  is  foreign  to  our  purpose,  U  the  entir 
evaporation  of  240  grs  of  soda,  which  the  common  salt  coo 
tained,  and  which  bhould  have  remained  fixed  at  the  bottom! 
of  the  crucible.  This  must  luive  been  rendered  vglatil 
either  by  decomposition,  or  by  forming  a  new  compound 
and  esctiped  through  the  opening  in  the  apparatus. 

It  is  not  probable  therefore,  that  Philip  employed  aimil 
methods  of  refining,  either  by  fusion  or  by  cemeutatio 
because,  I  must  repeat,  he  would  have  reduced  the  gold  I 
a  itate  of  perfect  purity,  as  Darius  thought  prpper  to  d 
subsequently;  or  he  would  not  have  coufmed  himself  to  so 
small  a  portion  of  alloy,  or  perhaps  that  alloy  >«ould  no 
Iiave  bteu  silver.  And  if  he  employed  the  gold  as  hefoun 
it,  we  in uat  necessarily  infer,  that  nature  yields  gold  at 
carats  and  half,  or  Ov979  (?)• 

Many  perhaps   will   doubt,  whether  gold    be  found   i 
nature  bO  near  to  perfect  purity ;  though  Str«bu  says,  thi 
jruld  was  found  pure  in   the  Noric  Alps;  while  Pliny 
quoted  for  the  a^^sertion^  that  noue  is  fauud  free  from  silve 

But, 


n 
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tut*  without  being  Wft  in  ftUf<peDi>e  by  the  assertions  and 
,^^pimoft«  of  others,  I  have  the  means  of  removiog  all  doubt 

the  question  ;  haviog  had  an  opportunity  of  eacertaiDiog  but  it  it  fome* 
my  own  examiuatioD,  that  gold  is  actually  found  native  f?^.******" 
94  CBrBtt* 

1  had  for  aotne  tim«  the  keepings  of  the  rich  collect  ion  Co1t«ction  u 
of   natural  histary  belonging  to  oiar  first  king,  who   waa  ^l«>r«'ice. 
Tery  fon<l  of  these  things,  and  eminently  versed  in  natural 
philoiiophy. 
^_-    In  it  were  many  specimens  of  oiinera1izf*d  j^ld  and  native  Sp«cimeni  oC 
Hpoldt  among  which  I  observed  two  well  formed  crystals  of  |^"t^,^ '^ 
^Id  ;  one  cubical,  the  other  a  t^traedral  priim  surmounted  T"^^  wnfular 
>by  a  four*«ided  pyramid.     It  would   be  gratifying  to  know  ^'^' 
^hat  substances  united  to  the  ^old  determined  these  di(fe- 
it  figures,  nuturBlly  formed  it)  the  bowels  of  the  Earthy 
^ultogether  different  from  ihote  produced  in  our  laborat^* 
by  eoo&isg  aftei^  fuviou.     The  cube  is  very  pal«;  the 
im  i«  of  a  deeper  coiou r :  but  these  two  crj^Nuls,  which 
lou<Ki  by  chance  m  selecting  a  great  many  native  graiof, 
uni()ue  in  the  collection,  ^o  thiit  it  is  impossible  to  thiok 
sttbjecl'mg  them  to  an  exaooiriatton,  that  would  spoil 
Ir  fi9«re. 

An  amorphous  but  remarkable  sftecimen  from  Brazil  en-  Spsctmti 
I      neheddie  same  colleclioru     it  was  given   by  the  Prince  <^f  from  Br»«tl, 
^BftraziU  Bt  Uadajoz,  to  the  late  kinj^  of  Etruria,  then  infant 
^Bjf  Spain  and  hereditnry  prince  of  Parma.     The  weight  of 
^^Blis  piece  is  about   14  lbs.  [1*2  Ibf*,  9  oz.  troy]*^  beside  a  wsighhif  It 
^^kall  fragment  of  the  same,  the  nature  of  which,  through  ^^»  ®**"* 
pSbe  kindneaa  of  the  king**  apothecary,  John  Ulrici,  I  was 

enabled  to>  examine  by  cupellation  and  parting;  without  p^ft  of  It  ett* 
^Meglecting  to  test  it^  solution  iu  nitromuriatic  acid  by  §uU  unioed 
P^liate  of  iroiH  and  neutral  salts  with   base  of  potash*     l^y 

^l  theiie  trials  I  wai  convinced,  that  it  is  very  pure  gold  of  wai  pcd«ctlf 
caralSft  if  the  whole  maw  be  homogeu«ou%  without  aoy  P""^ 
rtion  of  inferior  metal. 
Aa  no  person  has  ever  doubted*  that  very  coarse  gold  is 
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•  Flloy  lofom»  as,  iKst  f»ii!«!es  abov«  ten  pfrandt  w«ig1it  wwe  cat- 
ted bjr  ihr  !»p&nittr(ls  iu  bU  timt-  paiacras  ».nd pulacranai  \  othet^  ssy, 
ihiki  ti9»U  pieces  w*rit  termed  polaV|  ttbencepertiAps  oat  jicyf /idle,  and 
till!  French  paiiUttu. 
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fodiid  in  uuDerals  coaUining  it,  I  am  now  L*i;rtainv  lUai 
turc  likewise  preseutu  u«  with  it  of  the  greate«l  6neDets»  «) 
even  pffrfectly  pure.     This  is  what  I  purpo&ed  to  fthoir 
this  new  f'iict«  io  writing  tbii  little  et»bay,  a&  a  |jrcdeui  lo 
lovers  of  miQeralogy  «nd  antiquities* 

^Qiet  9n  the  pre^tding  Paper  hp  Mr.  D*Arcbt,  Verifier 
A*ioifi  at  the  Mint  (if  France* 

Plm¥*B  t«sti-         0)  ^^'"y  ^'^y^  book  33,  that  there  is  no  gold  more  pai 
itiony*  than  thtt(  obtained  from  the  sands  af  rivers ;  and  that 

gold  obtained  by  arrugix  has  no  occasion   to  be  roelti 
'  being  pure  native  gold*     But  Pliny  !*ayti  in  the  same  boo) 

that  lead  is  more  malleable  and  heavier  than  goId»  which 
A  mistake,  and  proves,  that  the  gold  considered  by  PJjny 
pure  was  an  alloy.     He  bays  also  farther  on,  that  all  gold 
mixed  with  silver ;  and  that  the  freest  from  silver  known 
the  gold  of  Albicrare  in  Gaul,  which  contained  butatbii 
atxth* :  whence  it  follows,  that  the  testimony  of  Pliny 
this  point  is  of  no  weight,  and  that  we  must  appeal  to 
pericoent. 
Anslfiii  of  an      (*)  I  delivered  to  Mr.  Mongez  the  analysis  of  an  ancli 
ancient  coin     coin  with  the  effigies  of  Philip,  which   proves,  that  in 
****        reign  coins  were  made  of  alloys,  the  composition  of  whii 
was  native,  or  at  least  unknown  ;  for  this  piece  contained 

Silver  .*. ,...,•••,•«•«••  36$ 

Gold    184 

Copper    .••••*••.••• 448 

1000* 

It  is  not  probable,  that  the  regulations  of  the  mint 
quired  such   or  so  complex  an  alloy,  at  a  time  when  th4 
methods  of  Analysis  or  assay  were  but  approximations  ;  and 
when  they  were  unquestionably  far  from  the  accuracy,  thst 
may  be  obtained  even  by  employing  only  the  toQcbstgni^i 
toachneedles,  and  prepared  acid,  used  at  preaetit.        4^^^| 
The  sit  of  as*        (3)  The  art  of  assaying  was  as  far  as  possible  fr^  p^S^^ 
the  snc^TOu'^  in  tbose  remote  periods.   Under  the  emperors  eveo  the  finc^i 

•  He  speiks  of  oth«i  fold  coDtiining  a  tcntli>  s  nlQtb|  ani  evea  ^^ 
«i^htU  pan,    C.  i 

ACS5       ' 
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13  of  gotd  aod  of  silver  wtit  jad^  by  the  eolaor  it  took  io  tcry  impar- 
ie  fire,  rind  that  of  \U  sire«k  on  the  touchstone.  ''^*' 

These  mtrthodt,  though  pr«cti«ed  by  experienced  men* 
gite  ou\y  very  iumccunite  retults,  iind  which  insy  be  ra- 
by  a  number  of  circumstances ;  as  strong  cleaning  by 
[ua  forti8»  a  cocnpliciitioo  iu  the  alloy,  a  difference  in  tho 
tioy,  ic, 
Archimedes  would  not  have  applied  I  he  laws  of  apecifitt 
kvity  to  ttfcer^ain  the  laiftificatiou  of  the  crown  of  Hiero» 
he  could  have  done  it  by  a  better  method,  and  particD- 
r\y  by  a  method  known  and  commonly  practised. 
It  is  well  known  too,  th»t,  under  the  triumvirate  of  Mark 
[ntoiiy,  every  street  in  Rome  erected  a  Ktatiie  to  Mariot 
katianus,  who  hud  invented  and  introdoced  one  of  these 
»proxtmative  meihods^  that  huve  been  mentioned ;  and 
lis  denotes  the  infancy  of  a  useful  art,  the  fir^t  stepft  of 
rhich  are  highly  encouraged,  because  they  are  considered 
conducive  to  the  public  welfare. 

(4)  By  employing  alkaline  sulphureta  the  solution  of  gold  Sulphureij, 
ly  be  effect«d:  metallic  salphurets  only  mtiat  be  under- 

here. 

(5)  Mr.  de  Hobilant,  in  his  account  of  the  processes  em-  Italian  mum. 
ytd  in  the  mint  of  Turin,  says,  that  cementation  is  the 

re^s  of  refining  commonly  employed  at  Venice,  Genoa^ 
id  Florence,  where  xecbintf  are  coined  of  nearly  pure 
lid. 

(6)  Ai  Mr,  Fabrofii  says,  it  is  not  easy  tb  explain  the  ^f^^  of 
lodaofthe  process  described  by  Agatharchidet,  or  of    ** 
sibich  appears  to  be  still  practised  at   Lyons.     These 

should  be  repeated,  attending  to  their  progrest 

^th  care,  and  applying  to  them  the  means  of  modera  che* 

aaalysis,  particularly  the  pneumatochemical  apparor 

The  nature  of  the  gas  that  traverses  the  fluid  silver 

MHiVd  be  aiiceftained,  why  it  forms  ander  euch  a  presduret 

fhy  it  does  not  flow  back  through  the  pores  of  the  crn- 

cibfe,  ilcc* 

The  eiperiment  related  by  Mr.  Fabroni  docs  not  upptar 
to  mesufBcicDtly  conclusive^  to  dfldide  the  qui^ation, 

C7)  Reaumur  says,  Memoirca  de  TAc.  dcs  Sciences,  An,  Fioti>«<tc3t 
1718*  p.  87.  that  Kiaw. 
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Lumps  fit  til* 
rAte  gold  RIH 


W««kl»«  gold. 


Viece  belong* 

•C4d?IDJ» 


R>bve 


fold. 


IPreience  of 
le«d  in  ancient 
t'oins  to  be 
•■ght. 


Riling, «--•«  21*95 

He  furfiier  <llbsme»,  lliat  tlie  Rnen^'fis  varies  lii'  Oie  sai 
piece  of  iiauVe  j^ld,  "  tte'savi,  iHut  rtie  ^Tic^  ftfw  inarl 
vthich  was  seeMi  at  the  Acoclemrf  ^us  in  oue  ]  '  cdra.1 

and  Imlfa   lU  anath«fr  23  carats,  and*  in  atluL 
piece  of  6^  m»rVs  belonging  to  father  FeOUl^e  was  iit 
upper  pdrt  22  carats  ^  gnt ;   a  litrie  lower,  21  carats,  |  ^ti 
aud  at  two  incites  iVotn  the  bolTom  ubty  17  curats  and  hi 
(tteaUiOTir**  grain  is  a  twelfth  of  ^  carat»  a  di/i4ori  ds^ 
Germaoy.} 

M*"*  0^  A*  P^eluc  announced  in  the  Journal  de  Physiqui 
^^o^,  LU,  p*  905t  that  pieces  of  goW>  found  in  the  cou;»1 
of  Wicklow,  in  IreUail,  contained  a  ninth  of  their  weigl 
of  silver,  without  any  other  alloy* 

My  iather,  having  been  appointed  to  asaay  the  piece 
naiiv£  gold  belonging  to  the  apademyt,  djjrin^  the  time 
the  revolution,  made  two  assays  of  it,  both  of  which  wei 
S23  car.  2^  thirty-secoadA,  Thi»  coine$  verjf.  near  to  pui 
gold»  a^d  proves,  that  gold  is  found  in  Utttuie  alLowi^d  witl 
Yery  variable  quantities  of  filter* 

Mr.  Fabbrooi  is  the  first  who  Has  i^DsanHr^fed.  ili#t  m 
is  found  also  quite  pure.  Thii  iinn  imjjottant  ohaervati^ 
but  it  does  not  beem  to  me  to  overturn  thegener^f  principi 
that  native  gold  is  a  nutural  alloy  of  gold  and  «ilrer  :  a  prii 
cipte  estabUshud  by  a  great  number  of  iaeta^  and  to  whii 
only  one  exception  ii  yel  known. 

It  it  dewirnble,  that  the  presence  of  le^  thould  be 
for  trt  ancient  coins  or  medals  :  as  this  would  be  cbe 
certam  method  of  ascertaiuiagi  whtfther  the  ancients  refinei 
tbeirg^ld,  or  employed  itaiii«ltict|a<«itlb«ni. 


.#«^  THE  ANIHAI'  fflM^DM- 


Rfjmnd9r  !•  tfl.  Paper  pui/lhhed  m,  tl\€^hilQsopiUal 
Journal,  bfj  Dr,   ^1,^RCEr»  on  tke  Animal  fluitUf^    M^ 


T*  W.  ^UCHOLSON,  Esq. 


SIR. 


«% 


Y  a  levcrc  ftceidettt  i  h«ir«?  b^  presented  from  wiitii^ 
the  paper^frhfch  1  proposed  in  the  coiiiii}»niaition  honour- 
ablj  Inserted  in  your  Journal  for  February  last.  Meao^hile 
an  antwerhas  been  pnblishet)  by  Dr.  Marcet*. 

Before  I  redeem  my  pledge  of  offering  some  remarkft  on  R^pl^  to  Dr. 
Dr.  MarceOii  M»-iiK>ir,  the  subject  of  my  former  commyni-  M*rcet. 
c4tion»  I  feel  my!»elf  catted  upon  by  i^bat  I  conviderto  be 
the  true  interefts  of  ticience,  to  reply  to  hia  intenreoiag  an- 
swer.   ThH  gentleman  eunnot  be  more  aven>e  from  potemi-  : 
cat  writing  than  I   am,  nor  have  more  powerful  motives  of 
^private  odrantajje  by  being  othciwiae  employed  :  but  unless 
1  were  to  avail  myself  of  the  plea  of  a  celebrated  philottcw 
pher,  who  as^erled^  that  his  regard  for  truth  wm  io  great, 
that  he  would  not  part  with  it,  lest  it  should  be  ill  treated  by 
mankind,   I  have  no  option  contislent  with  public  duty« 
The  feelings  of  either  party  must  however  regulate  tbetr 
future  conduct.     For  myself  I   can   only  promise,  that  I 
thalt  not  consider  it  as  a  point  of  honour  to  contend  for  the 
la«t  #ord, 

la  the  answer,  which  has  been  'addressed  to  me,  Dr.  Whether  iht 
Marcel  has  set  forth  evidence  from  his  memoir,  still  under  J^"^^'^*^"^^^^ 
eitami nation f  to  roaintaiiK  that  soda  in  an  uncombined  state,  or  pfnuh, 
and  not  potash >  exists  m  the  animal  ft  Jidfi,  as  I  trust  I  have  »in«Mabifled» 
legitimately  proved  according  lo  facts  hitherto  discovered, 
A*  my  honourable  Opponent  has  not  contravened  the  most 
decisive  parts  of  the  evidence  in  support  of  my  allegations,  »  \ 

I  am  spared  the  pains  of  again  dii^playing  it  %  so  that  I  have 
ttoly  to  comment  on  the  evidence  he  brings  forward  in  justi« 


•  See  the  PliUos.  Journal  for  Maicb  kst. 
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fication.     In  ray  rcmarttB  perhaps  f  canoot  cntirvly  m 
repetitioQ  of  ohjertions  already  proilored. 

The  first  kind  of  pr(K>r,  that  soda  and   not  fK>tiHh  it  p: 
sent,  again  asserted  by  iny  adversary,  is  fr<>ni  the  Hii^ure 
crystal*.     I  have  tn  remark  in  addition  to  my  former  obeei 
V^tions),  (but  their  forms  «i/on/»  rarely   or  n^v^r,  evm  »h 
perceiyaSle  with   the  unas»ibtt*d  or^an  of  virion,  do  h'm 
denote  «{iequi»ocal   properties:  and  when  itot  perceive 
wiihont  the  medium  of  gla^aes,  we  know  froio  past  ex 
cnce  thf  fi^^rets  are  to  be  con^tderfd  asKtill  more  equivoci 
I  might  say  deceptive.     Jf  theiie  crybtaHine  ibrtns  are  n 
admitted  as  justly  dititiogui»hing  properties  of  certain  sc 
stances,    it    n  in  coost^qts^nfe  of  repeated  oUervatioD 
lurje^erqiiuDtittes  by  direct  virion,  »*  qu«  Mot  oculis  subje 
iide]ibu&  * ;  but  even  thea  not  without  concoioitaot  ot 
w«U  abcertttined  properties. 

Secondly,  great  dependence  seems  to  be  placed  oit  t1 
acetate  produced  by  comhifnut;  acetic  a<id  with  the  safi 
matter  atibrded  by  mciiieratioD.  This  was  said  to  be  a 
of  soda»  which  dissolved  iu  alcohol,  <•  while  potash 
found  in  the  reAJdut*  left  undissolved  by  the  alcobor*. 
have  searched  the  pa^ea  of  the  memoir  under  examinat 
again  and  again,  for  the  evidence  in  support  of  this  alle] 
tion  :  but,  here  and  on  many  other  occasions,  is  a  mere 
aertino,  except  a  part'»ul  support  from  the  serum  of  the  bl 
as  nil!  be  seen  hereafter.  For  1st,  with  regard  to  the  sai 
mailer  of  the  fluid  of  the  spina  bifida^  1  (]i»d  these  w 
"  lb<*  ^'coholic  solution  bein^  decanted  ofl*  and  evaporati 
to  di  vDesji,  a  residue  suppoaed  to  coHsiti  of  acftatc  qf  n 
was  obtained.'*  Here  no  mention  is  made  eitt;er  of  an  e: 
periroent  to  prove  whether  the  acetate  was  that  of  soda  or 
of  potosh.  but  it  wa9  supposed  to  be  acetate  ^f  aofla*  As  to 
ilie  unrliasolvt;d  mutter  coutaimd^  p<)tash,  there  is  not  eveo 
that  1  can  fiud  a  word  writteUf  This  toa»  baa  been 
supposed, 

3*  With  rf^gard  to  the  second  fluid  e^^mioed^  that 
hydr^ceph^luH  intern ut^,  we  are  told,  **  the  aoalysis  i 
conducted  in  the  same  maonerafi  in  the  former" — of  concse 
the  existence  of  soda  m  the  alcohol,  and  of  potash  undis* 
iolved>  is  uot  proved,  but  here  also  svppitsed* 
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d.  In  the  examiiiiition  of  other  auimal  fluids*   v'u.   of  Other  fluiat. 
:itesy  of  hydrothorax*  and  hydrops  pericardii,  as  well  a« 
[jsabiequentlj  of  the  hydrocele,  of  the  hydatids,  of  the  thy- 
iroid  gland,  and  of  a  tumour  of  the  chetit,  no  such  experi* 
lent  as  that  of  compounding  an  ncetate  is  mentioned* 
4.  Id  the  experiments  however  on  the  aaline  matter  of  the**^««n  of 
?rnm  of  the   blood,  an  acetate  was  compounded,  which  Experiment 
tii»olved  in  alcohol ;  the  wordi  of  the  author  being,  "  the  *'t^  *c«i'<^ 
ilcobolic  residue,  contrary  to  my  expectations^   exhibited  iji,  *" 
traces  of  potash,  both  by  means  of  tartaric  acid,  and  oxi mu- 
riate of  pUtiua.'*     This  a»  far   a»  I  can  find,  is   the  sole 
experiment  with  acetic  acid  and   alcohof,  related    by  the 
iuthor  to  determine  the  kind  of  alkali  .present,  althougfh 
the  assertion  is  made  of  the  animal  fluids  generally.     But* 
^although  the  assertion  be  not  piored,  it  may  be  worth  while 
^to  consider  what,  or  whether  any  thing  is  proved  by  these 

Kxperimenti^.     They   prove,  that  potash   was   present,  be-  What  is  ftiov* 
;Caose  there  was  a  precipitate  with  tartaric  acid,  but  nothing      ^ 
(inore— there  is  no  proof,  that  it  was  in  the  state  of  muriate, 
Bsaerted.    It  perhaps  will  be  said,  that  these  experimer^ts 
trove,  that  this  "  alcoholic  residue**  contains  also  acetate  of 
*•  for  the  same  residue,  treated  with  nitric  acid,  was 
entirely  resolved   into  rhomboidal  crj'stals,  among 
rhich  I  was  unable  to  detect  any  distinct  pri?i[|]s/*     Now  | 
tave  already  expressed  my  want  of  conEdence  in  the  figure 
\l^^  minute   crystals    singly    as    evidence,    especially    seen 
trough  glasses  ;  and  here  I  presume  is  a  decisive  instance  of 
rir  fallacy ;  for  the  potash  being  proved  to  be  present,  and, 
already  »aid  by  Dr.  Marcet,  united  to  nmriatic  acid,  it 
lUst   have   afforded   cubes,  if  reliance  cnu   be  placed   on 
trms;  but  uo  such  cubes  were  seen,     A  farther  objection 
rurs  to  my  mind  in  this  experiment*     1  apprehend,  that  it 
quite  as  likely  to  be  true,  that  alcohol  will  dissolve  a  small 
troportioo  of  muriate  of  soda,  as  according  to  Dr.  IVIarcetlt 
dees  of  muriate  of  potttsh.     This  being  the  c^se,  the  *<  alco- 
holic r^due**  ought  to  have  afibrded  cubes  of  muriate  of 
■oda  as  well  as  of  muriate  of  potash.     The  process  under 
exatainatioq  requires  forther  ai)iintidver<^ion  on  the  remain* 
ing  part  of  it  •  •♦  Potash  was  easily  discoverable  tn  ihi*  resi- 
due Vosoluhle  in  alcohol,  which  residue  huO  "^'^  ^-^t  \u 


de1iqg£fc«nt  quality."  That  potash  wait  present  in  m  €«m« 
buied  BlHte  1  admit  may  hv  inferrfdi,  but  I  say  conticfefitfjr 
there  is  no  proof,  that  it  was  united  to  mtirJjitic  nCid,  It  ii 
not  however  iDCumbenC  on  me,  butontht*  Affirnier,  toahow 
h*r  pomi  with  what  it  ie  couibioed.  I  ihink  it  riglu  to  notice  another 
unsatisfactory  part  of  the  procettH  bf  fore  me.  h  is  said,  a 
concentrated  solutron  of  the  saline  ma^s  in  question  dtd  not 
distinctly  indicate  potash  by  oximariate  of  plutino,  but  drd 
by  tartaric  acid,  Sobsequeutly  however  we  are  told,  that 
the  dissoluble,  a»  welt  as  the  inrliHsuluble  residue,  of  the  act* 
tons  coinpound  in  alcohol  readily  d^ikoted  the  presence  of 
fM^tash  to  the  oximuriate  of  platina  us  well  us  to  taitanc  add. 
To  die  I  own  thri  account  only  «hows,  tiial  the  ifiiantrtiea 
employed  were  too  minute  for  distinct  observation  of  facts* 
How  all  ambiguity  might  have  been  removed  I  Have  laVen 
the  liberty  of  proposing  in  commenting  on  this  process  in 
my  former  coiiirounlcation  to  your  Journal,  p.  151.  On 
that  occasion  I  expressed  iny  doubt,  whether  or  not  the 
acetateof  soda  be  dissoluble  in  alcohol,  but  I  referred  to 
the  authority  of  experiment.  Here,  my  learned  tnend 
cxultingly  construes  these  phrases  of  doubt,  tteo  pafpaBie 
errouti^  and  triumphs — **  a  bit,  a  bit,  my  Lord,  a  very  pal- 
pable bit. "-^-No*  there  it  no  errour  in  thia  ease,  Dr.  M., 
according  to  the  ^»^/is A  meaning  of  the  terms  uaed.  To 
moke  the  most  of  these  averted  errours  1  am  also  chargi 
vith  no  less  than  three  times  repeating  them  ;  as  if  the  p 
priety  of  writing  was  absotutely  limited  to  the  number 
times  an  assertion  should  be  delivered.  At  this  lime  how<« 
ever,  without  the  slightest  uneasy  emotion,  1  say,  ih 
aleo-  acetate  of  soda  is  a  deliquescent  salt,  and  dissolubte  io  ate 
hoi ;  for  I  have  performed  the  necessary  experiment,  not 
indeed  with  *«half  a  grain  and  u  watch  glass,"  bat  with  50 
grains.  The  truth  Is,  I  had  not  leisure,  little  as  was  re- 
quired,  when  1  wrote  my  communication,  to  make  the  t^ 
periment ;  but  as,  on  inquiry  of  a  friend  most  tikety  to  l>e, 
iorormed,  I  found  he  was  ignorant ;  as  on  just  looking  int 
two  valuable  books,  Aikin's  Dictionary  and  Thompfton* 
'Elementary  work,  one  said  the  acetato  of  soda  waa  a  ptrrv 
imanent  and  the  other  a  deliquescent  salt ;  and  as  io  my 
follcction  of  specimens^  there  was  a  penpaneot  cryitalfi^M 
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fcilt  labelled  by  im  osfthtaiit  ftc«tat«  of  soda;  Itli«qg}it  U 
•tte#t  to  leave  the  matter  as  dotibtful^  althoti^K  I  owo  1  in- 
'chned  to  the  coiitrur)'  opinion  of  that  which  is  I  now  beliere 
the  troth.  Dt,  M,  may  caM  this  a  jnitpabU  errour,  if  he 
pleases-^he  will  hurt  nobody  but  himself  by  the  phrose. 
The  main  proof  is  hereby  not  affected ;  for  the  fact  now 
ascertained  against  my  doubtful  opinion  is  only  a  colhtterat 
evidence  on  either  side. 

5.  Another  aoorce  of  evidence  againtt  me  i»  that  potash  Proof  of  cfwa- 
combined  **  was  proved  by  the  testa  oximuriatic  of  platina,  ********  ^!!!i^ 
and  tartaric  add*"  The  junt  inference  has  been  already 
proposed  ;  btit  i  a^iU  now  remark  that  this  experiment  does 
iK»t  prove,  that  soda  was  or  wus  not  present. 

A»  to  tuy  other  proofs  they  have  been  already  minutely 
examined  in  my  former  coromumcation,  or  have  been  an- 
uwcred  in  this:  but  1  entreat  the  indulgence  of  being  Other  imufll- 
•1  lowed  to  make  two  or  three  farther  remarks.  1,  On  the 
Hurd  of  the  spina  bifida,  of  the  thorux,  and  of  the  pericar* 
dium,  the  tttrtaric  acid  was  not  employed  at  all.  Of  these 
"fiutda  the  analysis  in  general  was  very  partial,  &  Of  the 
alkaline  matter  of  the  hydrocephalus  fluid  the  exatninatton 
must  be  unsatisfactory  by  the  tests,  on  account  of  the  im- 
practicability of  entirely  separating  the  two  alkalies  from 
one  another  in  such  minute  quantities  as  were  obtained; 
aud»  if  the  separation  were  not  effected^  as  the  two  fixed 
alkalies  are  nlBrmed  to  exist,  the  test,  turtanc  acid,  mu(>t 
have  produced  soda-tartrate  of  potash  ;  consequently  the  in- 
*ferenc€  of  the  adverse  party  cannot  be  just- 
Having,  as  briefly  us  seemed  proper,  commented  on  the 
opposing  evidence,  and  set  forth  in  a  different  lijjht  my 
owUi  I  inu«t  pay  due  respect  to  the  other  parts  of  the  inj^e* 
'  ilioat  Answerer's  paper. 

If  it  shall  appear,  that  the  only  difierence  in  the  restflts  Farther  re- 
of  the  inquiries  by  the  two  parties,  worth  particular  notice,  "**'*•• 
IS  with  respect  to  the  alkuline  matter,  1  submit  to  Che 
trorldf  whether  or  not  Dr.  M«  could  with  prudence  have 
.published  his  memoir  without  a  reference  to  his  predecessory 
M  be  observes  he  could  have  done  with  propriety  ;  and  espe- 
mlly  us  )ie  tays  he  was  directed  partietilarly  to  the  alkaline 
impregnatioQ  by  tny  paper*    Dr,  M»  cooiplaioii  that  he'  is 
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at  t  loMto  Qoderfttand  my  nae&ttmgi&nd  is  much  emi 
Vy  fuy  (^bftcure  and  iuaccurate  loanDer  of  wntinp^.  I  ooftJ 
grieved*  that  my  learned  friend  bbould  experience  llicse  djW 
ficaltieii;  but  as  I  have  not  heard  similar  cooiplainls  froaij 
olhert,  I  may  perhaps  not  indecorously  venture  to  say,  thatj 
I  suspect  his  claim  to  judgment  of  propriety  aad  perspi-j 
cutty  in  English  is  somewhat  doubtful. 

My  ingenious  Opponent  cannot  agree  with  me,  that  aal 
atancet  snd   pfopcrtiet  of  ku (stances  are  dit»coverablr 
operating  upon  large  masses*  which  cannot  be  effected  with 
smaller  quantities.     1  really  thought  the  proposition  so  oU*j 
viously  trae,  that  illustration  was  needless*     Heaps  of  illu*' 
strattte  exam plet  in  nature  occur  to  my  mind,  while  I  am 
wrttiuf(,  both  in  the  department  of  chemistry  ond    physU 
obgy.      If  arsenous   acid,  muriate  of  soda,   or  sulphuric 
acid,  be  dissolved  in  ibe  proportion  of  one  part  to  100  equal 
parts  of  water,  they  will  be  discoverable  by  well  known  re-j 
agents ;  but  if  the  proportion  of  water   be  increased  more 
and  more*  the  indication  of  their  presence  will  become  less 
and  lew  distinct,  and  at  last  they  will  be  no  toDger  peredr* 
able,  although  it  is  known   they  exist':  or  if  1  take  certain 
fractional  designated  parts  ofany  given  weight  of  these  lub- 
atances,  they  will  elude  manifestaiion  by  any  means  hitherto 
Icnown.     On  this  principle  of  division  and   diffasion   the 
roost  deleterious  poisons  become  innoxious  by  the  minute* 
ness  of  the  quantity  applied  to  the  human  constitution. 
Hen^e    atmospheric  air  containing  fen  miasmata,  plague < 
eontagion,  or  small  pox  matter,  are  applied  with  impunity* 
A  pound  of  blood  of  a  gtandered  horse  transfused  into  a 
healthful  horse  will  not  excite  disease,  but  as  much  blood 
as  can  be  transfused  from  two  glandered  horses  into  one 
Horse  will  excite  the  disease  of  glanders*     Sugar»  alkali*^ 
Ate  may  exist  in  the  blood »  but  not  be  discoverable  by  anyj 
known  reagent  oo  account  of  the  small  proportion  oftbeai. 
exiiting  io  the  blood  at  any  given  time,  as  I  humbly  reason^ 


•  In  Dr.  Rollo's  woric  on  dmiietet  1  bave  related  an  cxpcrtmcmt,  iai 
wlbkh  potash  vras  takm  in  such  (|T]|itiittty,  thsl  the  urine  brcuDCfi9 
impiTfnsled  as  to  afford  a  precipitate  of  tupcr- tartrate  wtf li  larMtiC] 
artd»  at  the  aame  tioie  the  hliKxl  did  not  iadicate  a  trac«  of  aliaU  | ; 
avia^  as  i  coacludtd)  to  the  amajl  propartioo  of  atfcati  (0  thr  bl9o4f 
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ttnd  not  00  Account  ofau  hypothetical  new  chaiinelt  a  sort 
of  oortbuie*!  paMAge  froin  the  ttoniAch  to  th«f  unoary  blml- 
d<r.  Id  the  cast  o(  waters  th«  proportion  la  lo  minute  of 
varioua  impiegnuting  aul>9tai«ceti»  that,  unieM  very  large 
bylkt  be  used,  they  must  esoipe  detection*  The  greul  nias-^ 
tcfft  httvts  accordint^ly  Udcd  nurh  Ur^e  quant itiet.  Margraf, 
(Opuftcutes  chymiques,  v*  11,  p.  e)  did  not  evaporate 
100  drop9  of  iooar  or  rain  waier  in  a  watch  gla^  capsule  iike 
ftooie  modern  microK^opic  chcuiUlf),  but  he  operated  upon 
100  quart  nieasurc;!  of  huow  wuier,  lu  «hich  he  wasi  able  to 
And  only  Go  grains  of  carbonate  of  liui£,  a  few  graiOB  of 
moriute  of  *od*«,  and  traces  f»f  uitrouA  ucid, 

1  had  the  advauta|^e  of  mtikinji;  niy  juvenile  efforts  to  per* 
form  several  chemical  exercises  under  that  great  master* 
profeteor  Black,  Amung  other  preceptti,  treuaitred  in  the 
tablet  of  my  memory  for  more  than  30  yeara,  wor  that  of 
fCDployioi^  larj^e  bulks  of  mineral  wiatera;  andof  hU  other 
tbiDgs,  ifi  which  there  was  a  probability  of  minute  propor^ 
tious  being  present.  The  ieason«i  oi  Dr.  Black  for  not 
practiBtn^  according  to  this  rule  in  the  instance  of  tbe  aiia^ 
lysis  mentioned  1  cannot  pretend  to  assign  ;  but  it  seems 
probable*  that  he  wii!i  in  pofisrfiiiimi  of  only  a  small  quantity 
of  the  material.  Am  to  \hv  mii^iittiidf  uf  the  masseiii  of  matp- 
ter  required,  it  h  impossible  to  s|>ecily  them  ;  but  it  isob- 
viotis,  that  aualyaia  must  fail  to  itevHope  substances  on  ac- 
count of  tbe  minute  proportiuii  to  other  things  with  which 
mixfd  not  bfmt;  sunceptible  of  being  made  evident  to  the 
seAMA&;  aud  in  consequence,  by  a  due  larger  proportion 
they  m^y  be  rendered  bensible.  Heme  perhaps,  it  is  that 
we  are  ignorant  of  many  ()f  tht;  piopertle^  urii>^ht,  calorihc^ 
clectricttyt  of  Hifectjous,  and  contagious  substances,  &c.  It 
if  ari^ued  against  me,  that  "the  L'hrmical  properties,  which 
beiooif  to  a  particle  of  matter,  belong  to  the  whole  moun- 
tain  of  the  same  substance/*  True— -but  t  know  nothing 
of  prop«rties  of  substances  but  by  means  of  the  external  or- 
gans of  sense,  (this  is  indeed  an  axiom)  and  unless  the  par^ 
ttcle  be  of  a  due  ma^nifude»  my  organs  of  sense  cannot  in- 
form me  of  its  properties. 

My  honourable  advernary  talksof  theadvantac^e  of  a  small  AdTantig*i  of 
ipa^  of  operAtio/i  iu  the  points  of  economy  and  convenience.  J/^^,,2«J 

Cj^uted-^ 


4eni«itn  some  tlfanted— btJt  these  ifc  mmor  consideratiiJti*  m^tti  to  ibf 
top«tts  icquiremetit  of  kncwMge.     When  Dr»  Marcet  also  6p«tkt 

i>f  the  advantaj^e  in  pomi  ofaccurocj',  I  |>rote»t  »gain^  ft 
fnf  reasons  thtvt  explained.  !t  is  farther  repre«CTrted,  that 
••there  is  a  degree  ofneatnets  g-^ined  hy  reductng  thevcole 
of  opemtioiTs".  1  own  I  have  difficulty  to  CHneeivc  a  jo*t 
«enfe  in  vhich  this  term  may  he  used  «m  thm  otcafiit>n. 
Do€»  it  meun  the  arolding  extraryeeus  things  occurring  ia 
operations  ^  if»o^  1  cannot  Beparate  it  from  aervrvry;  and 
as  it  ia  seldom  practicable  to  operate  withoot  meelrug  with 
sonte  extrunc^u:)  matter  or  dirt,  it  eppcar^  to  me,  that  munjf 
of  those  old  chemists,  who  are  reproached  for  mentionia^ 
**  a  little  dirt  in  their  reaolta*%  are  more  accurate  than  those 
roodern  chemists,  who mmkt'  up  a*'  neat**  tabular  exhihftfon 
of  the  con»1ituent»  of  substances  in  cent^nnrat  qnanttUea, 
which  they  have  never  weighed  ;  and  ereti  «f  which  t nb- 
stunces  there  is  a  palpable  deficiency  of  proof«  If  by  nemh 
nfxi  be  meant  the  instruments  eniployci4»  it  woold  be  as  in- 
jodicious  to  prefer  neatness  to  knowledge,  as  euphooy  of 
style  to  pefspicnity* 

A  proud  list  is  displayed  of  discoveries  achieved  by  mi- 
croscopic experiments,  or  on  small  mas9e!>  of  tnatter ;  bat 
that  was  needless,  1  never  disul lowed  the  ctiliiy  ^f  sucb 
experiment'*^  My  pli»in  answer  is  this — that  for  rertmm 
purp^sesall  the  know ttdge  thiit  is  wanted  is  attBinabte,  and 
most  easily*  by  operations  on  the  small  scale — that  sucb  ia 
the  nature  of  our  present  instruments,  that  it  it  only  prK4t« 
cable  to  work  on  small  qn  untitles  of  some  kinds  of  mittetW" 
that  on  ahnt»st  all  orrasionb  it  is  advantageous  to  commence 
an  intended  perfect  invetitr^tion  with  experiments  on  rmall 
masses,  in  order  to  enable  the  mind  to  intent  tubaeqwent 
experiments,  and  perform  decisive  operations  on  ItrgcT 
of  quantities.  As  to  the  successful  practices  referred  to,  they^ 
V^»U^^^  only  manifest,  that  luiKhmay  be  accomplimhed  with  iufffi#r] 
acate,  means;  but  it  it  demonstrable,  that  the  same  persons  coiild'^ 

have  attained  infinitely  tnore  by  superior  isstmroents.  Mid 
in  the  more  favounihle  circumstances  of  adequate  qottnti* 
tics.  In  chemistry,  I  <  ousider  illu^tratieii  by  examples  lo 
be  superfluous,  Phy«ie  furm^hea  oew  illostrationa  sin»1<y- 
gous  to  the  questtpna  under  difi<iis«i6ti^  'fijf^wliiP,  vklb- 

out 
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p^ut  cheaiiHtry«  itkUi  Meniuigly  Uule  of  «naioinical  and  pby* 

I  aiological  koowledgc,  as  well  as  of  naturul  history,  Hhs  tue* 

fitodlj  •cquir«d  |h«  credit  of  one  ot  the  grcateiit  improvers ; 

if  1^  could  acquire  so  mucb  mthout  these uuxiliarien,  it  ap« 

pts^ifn  Bccordin^  Ut  alt  reason,  that  bjr  meani  of  them  touch 

fyiQi^  would  have  been  achieved*,    |  tniKbl  however  ej(eiiif» 

ratify  the  advantd^ea  for  which  lam  contcodiu^f  by  the  con* 

^^uct  of  Dr.  Murc«i  hiuiaelf*    It  appears,  that  be  perforQtt4 

|the  cutalytiia  of  tivo  aAUi>a4  floids,  of  iha  a»Q  potent  iagre« 

[  ^itntaS'f  ^hich  he  haa  given  an  accooot  tos  the  one  huodredtb 

^fMrt  of  II  ^raiot  without  Ending  poia^  \t»  any  gtate.     Sub* 

^aeqiienrty  however  thift  alkali  was  detected  iu  other  animal 

f  uidf^  tht;  liutbor'a  attenlioo  bviog  dire<«^d,  aa^he  i»  pleased 

r  |»aajt  by  wy  publiahed  paper  oa  expectorated  mattert  tnd 

*  l>y   my  coaversations*      Whether    otherwise    Dr.    MarcoC 

would  have  Tound  out   the  pota^li*   let  otbera  detcrmiai^ 

Kotwithataodiog  tbe  soeerio^  remark    of   his   ouoce  or 

two  of  droptical  liquid  being  io  competition  with  my  tw9 

^rtbree  pounds  of**  ropy  sputum/'   L  should  be  very  uo* 

tftiiinahli   if  I  vr^e  not»  after  tbit  practical  proof  of  the 

■jwrMltriiiacy  «f  hia  method,  to  bf  wflL  coateotcd.    If  bow* 

Itver  ibttead  oi  tieadiog  the  primrose  path  of  the  new  ml- 

(croscopic  chemical  ichoolf  he  h^d  coodetceoded  and  sub* 

jDtUed   to  the   taak  of  labouring  ia  the  *'  large,  dismal  * 

f^ubAetraocout  labo^ratory  ;*'  if,  I  aay.  b«  had  been  there  eis^ 

ployed  iuatead  of  ia  dalliauce  at  "  the  fireside  of  his  com- 

f4brbible  study  •''  1  am  cou6dent  it  did  uot  require  his  talents* 

iffo  have  done  much  more  than  nearly  con&rm  the  results  of 

Ltny  expcnmenla  on  anioial  fiubstances*     If  too  I  can  see  the 

mitore  io  the  iostant^*  it  will  be  only  by  experiments  on  vpr^ 

ilarge  quantities^  of  the  animal  fluids,  that  discoveries  will  be 

bft'ected  of  more  of  their  impregnating  ingredients,  on  ae- 

MUDt  of  the  very  mioute  proportions  in  which  they  exist. 

I     Dr.  Marcet  thinksi  it  worth  while  to  disclaim  his  memoir  Why  Dr. 

[as  the  joint  work  of  Or,  Wolluston  and  himself.     I  cannot  WolUstoowu 

t  i>-  'jji         I**         »     mcniiOficd  as 

nave    the     smallest    objection,     indeed    by   this    I    gam  concerned  in 

strength  to  my  side;  for  t!e  demand  of  justice  alone  compel-  ^e  w^»"»J» 
led  me  to  consider  this  writing  as   !  have  done*     I    must 
bowever  cite  a  ].assage  for  ju  ti^cation.     Besirle  the  adran* 
.tBfct  from  Dr.  WolIaiton*s  writings  aiMi  conversations  Dr. 

Marcet 
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Marcet  owns  **  hh  kind  pertonal  MsnsfAttce  in  this  Md 
fimitar  imfjvirl  $** 

CNrseofmb-      I  sni  ncrused  of  the  unwarmntAble  lieence  of  "  quotinj 
in   itaHcs,   and   pliicin^    behveen  inverted   commas   wore 
which  have  not  bren  used  by  my  adverse  frtend."    Siicl 
base  pmcecdlrig*   I  um  charfjed   withal  !    As  for  iltlic* 
knew  Dp  belter  than  ihittiin  writerg  for  the  sake  of  emphfti 
do  employ  ituch  letteri  either  for  thefr  owo  wordi  or  thane 
other  writers*     The  ward  e/r^tfvif  no  complained  of  h  not  ii 
tended  as  a  quotation,  it  la  my  own  word,  which  Dr* 
niarep resent 9.     As  for  iiivertad  commaa,  the  few  ^%hB\ 
which  they  include  I  think  no  one  would  apprehend  are  Di 
Marcet'*  writings  except  in  two  or  three  intlaueet.     Here 
cannot  perceive  any  miFq notation  but  in  one  pl^ce.     Thei 
1  confess  my  heinous  oifence,  und  exprrn  ftinccte  contri»! 
tion,  rix*   for  *'  fireside  of  the  drawing  rooai/^  in    futttr^j 
read  ••  the  large,  diamal,  eiibterraiieons  laboratory  it  not 
changed  for  the  fireside  of  a  comforiabit  study,** 

tflrooy»  Again;  my  respectable  adversar)*  ift»  1  find  otfended,  wil 

what  he  is  plensed  to  construe  irony,     I  can  do  no  moi 
than  declare,  whether  I  shall  ajjain  be  accused  at  irony, 
not,    that  I   entertained   more  of  respect   than   tuiRcii 
for  subduin}^  any  snchhamour. 

•f  jocularity.  Another  offence  is  jorulnrtly,  not  suitable  for  themdvftm 
inent  of  science.  If  in  such  a  vein  I  have  ofTetidinf^ly  wri 
ten,  **  1  have  shot  mine  arrow  oVr  the  hou*e  nod  hurt 
brother**'  This  mode  of  writing  however  bat  the  hi^ 
authority  of  a  great  poet,  and  still  greater  philoaopher^— 

..,..,..,  rideatem  dicerc  Tcrum 
Quid  vet&t  f 

I  wish  1  could  ijiorc  frequently  be  jocuUr,  fts  bo  manf  j 
ocrnrreiices  ore  experienced  in  common  1) fe  ^ io  make  on( 
sad.  Hence  1  would  rntber  live  with  Horace,  than  witblh^ 
melancholy  moralist  Joquex.  Some  allowance  too  shouh 
be  made  for  the  differing  natures  of  individuals  from  th< 
elements  being  so  difierentty  mixed  up. 

**  Nature  halh  fracnM  strange  fellowf  in  tier  time, 
Sume  beitijc  of  such  vinegar  a«pcct. 
Thai  they'll  not  show  ih^Jr  teeth  in  way  of  smtte* 
Though  Nefior  swear  the  jest  be  Itugbabl*.*' 

The 
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Tlie  foregoing  pagw  of  rejoinder  will,  1  trust,  «a?e  me  the  Substanwi 

found  ill 


luble  of  many  intended  remark*  on    Dr.  Marcet'i  paper,  *^^""** '" 


independently  of  its  relatloo  to  the  qacstions  at  iMue.   A  few 
iromentioniy  I  shall  now  beg  to  be  allowed  to  deliver. 
I.  The  animal  meters  in  the  fluids  examined    are  stated 
be  of  iwo  kinds  :  viz.  coagulable  or  albuminous  matter,  „,atter  in  ih« 
id  what  the  author  calli  muco-ex/racfive.     1  do  not  at  all  fliii*i»of  ooa 
jject  to  the  experiments,  but  appeal  to  competent  judges, 
whether  it  Is  not  unjust  to  make  this  distinction.     The  evi* 
ice  of  the  eoagulahle  matter  is  from  the  visible  coagula* 
lOD  by  c&loritict  and  some  reagents^  but  if  there  be  not  a 
lue  proportion   of  it  to   the  water  in  which  it  is  diasolred» 
ich  efidence  it  not  obtainable.  This  may  be  easily  proved* 
M  I  apprehend  I  have  shown  in  my  publifthed   papera> 
»y  a  kind   of  synthetic  experiment.     For  example:    le- 
'?um  of  blood,  or  any  other  known  coagulable  fluid,  may  be 
to  diluted  with  water,  as  to  afford  no  clear  proof  of  its  pre- 
^icucc  by  coagulation  on  applying  calorific*  although  such 
[Ad  effect   may  be  reasonably  inferred  on  probable  ground? 
»m  the  disturbance  of  transparency,  or  cloudiness.     And, 
fif  as   I   have  found  by  experiment^  coagulable  matter 
diffused,  CD  being  collected  by  eraporalion  to  dryness,  is 
arcely  coagulable  by  calorific  ;  so  that  the  whole  of  any 
pfen  quantity  of  animal   coagulable  fluid   by  such  treat* 
Ijnent  was  rendered  uncougul&ble.     According  to  my  trials 
V  thera  always  remained,  on  coagulating  serum  and  other 
lalogous  fluids,  a  small  proportion  of  animul  matter  dis- 
>1ired  in  the  watery  part,  which  diflered  in  no  respect  frooi 
"the  matter  left  ou  evaporating  water  containing  a   certain 
small  and  uncoagulable  proportion  of  serum  added  to  the 
water  at  above  stated.     But  theie  dilute  solutions,  which 
•ppe*r  uncoagulable,  denote  the  preieoce  of  aaimal  matter 
to  ibe  test  of  tannin.    It  was  probably  this  property,  and 
the  ttniraal  matter  afforded  by  evaporation,  which  induced 
so«ne  chemists  to  conclude,   that  a  different  kind  of  animal 
substance  from  coagulable,  such  as  gelatinable,  existed  in 
the  lemm  of  blood.     Hence  I  conclude,  that  the  two  grains 
of  what   Dr.  Marcet  cslta  muco'extraciivt  matter t  afforded 
by  50O  grains  of  serum,  after  separating  44  grains  of  albu* 
men  or  coagulable  matter,  is  this  matter  rendered  uncoagu- 
Uble  by  dissolution.     And  hence  too  I  conclude,  that  the 

animal 
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inioial  mQtter«,  in  the  other  iiniin«l  fluids  wblcli  be 
amin^,   was  of  omt   kind  onlyt  vlt.  coaf^ulubla  matl 
but  iKit  detnonstrable  by  its  nioat  di»ijngiiitjhlng  proper!^ 
OQ  account  of  dis^olation  in  a  large  proporLion  of  water. 
Ammania  nui      2.  Ammonia  \n  not  mentioned  among  the  iinpre^nati] 
"**^"*  ingredients*    'pjis  is  to  me  not  surprisinjf,  for  it  ti evideotl 

fram  my  experiments  in  &o  &mall  a  proportion  a*  to  be  m 
.ft«/Ain    discoverable  in  the  quantities  employed.     If  I   could 
find  by  cslimativo   half  a  grain  weight  of  it  in  7  or  6( 
grains  of  anima)  matter,  it  was  not  likely  to  be  rendered  t} 
deui  in  7  or  80**  grains, 

3.  Sulphate  o/potath*    That  a  sulphaU  exists  I  perceive 
evidence,  and  have  accordingly  inserted  it  among-  lh«  safii 
matters  iu  my  published  papers;   but  that  it  it  «ii{pA4/e 
potash  I  apprehend  will  not  be  allowed  to  have  been  shoi 
by  Dr.  Marcet* 
rho*phateof       4*  Pkoi/tkatis  of  Hme,  of  inm*  and  ofmagiusia^  are  ent 
|^J»^^^»  ""^^  merated  in  the  memoir  before  me.     0(  phosphatti  of 
there  is  good  evidence,  as  1  have  eet  forth,  and  coiociJe  in 
results  with  those  of  the  author:  as  well  ai>  that  tiiere 
probably  sulphate  of  magnesia:   ^ItOg  that  there  is  iro^ 
but  I  was  not  able  to  infer,  that  it  was  in  a  state  of  pi 
phate,  I  only  inserted  it  in  my  results  as  an  oxide. 
AUhougf>  it  is  not  essentially  connected,  1  take  this 
inaitcrotihc    p^ft^uiiy  of  referring  to  a  process,  which  1  offer  as  ewide 
against  the  common  opinion,  that  the  colour  of  the  bh 
is   owing   to   iron.     T    have   mentioned    it   in  my   (ectui 
during  several  past  years,  and  it  was  pubUtiied  in  the  £dj 
burgh  Medical  and  Surgical  Journal,  vol,  YH,  p*  lt4» 
January,  1811*     I  collected  ]  10  (grains  of  the  red   part  in  J 
dried  state,  by  repeated  nblutlons  from  about  lODOO  graii 
or  upwards  of  twenty  ourceu  of  blood.     By  burning  in  a 
platina  crucible,  it  afforded,  in  weight,  two  grains  a ii< 
half  of  a  half- fused  brown  tasteless  substance.     By  boilij 
in  muriatic  acid   a  part  was  dissolved.    This  solution 
not  styptic  to  the  tn^te;    it  became   blackish  on  addi 
tincture  of  gall  nut,  and  on  adding  prussiate  of 
afforded   a  deep  blue  coloured  precipitate,  which  did 
yield    by   ignition,  or  calcination,    above   half  a  ^raio 
reddish  brown   powder.     Is  it   then  probable,  that  twi 
•ttucesof  blood  should  derive  their  colour  from  half  a 
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of  oxide  of  iron  }   I  think  proper  to  ^peak  of  thts  resalt  at 
t)i't!»  time  becuu«e  it  wms  pubtisUed   anonyniously,   aod  be*  ^M 

eau»e  Miibscquenlly  to  ite  puWicalion   I   find   it  lias  be«ri  H 

mentioned  by  otber  persons  without  acknowledgement,  or  ^M 

•t  least  wilhout  knowledge  of  this  fact.  ■ 

5.  I  foand  also  indications  o^  caronate  of    limewkd  <»f  Silex^  ind  «tr- 
tUica^  n&t  enumerated  by  Dr.  Murcet*    Future  experitnentt 
noBt  furnish  tinequivocal  evidence, 

6>  Mitriate  of  potash  ^^miXed  by  the  author,  instead  of  Mnrkte  of 
potash  united  touiumal  matter,  or  to  some  other  destructible  P*****"*  ■ 

fcub»tauce»  aa   I   liave  inferred.     On    tliis  c|ueMtion  perhaps  H 

more  than  necessary  bsj  been  already  said  in  the  present  aiid  H 

former  paper«t.  ^^ 

7*  Suhcarbonate  of  $oda,  asserted  by  the  author,  has  been  SubcarbonaU 
the  subject  of  dincabsioo  at  the  Mtne  time  aji  the  last  meQ*^*^<ia* 
tioned  ingrt'djent, 

8*  Muriate  of  toda.     Both  parties  agree  in  this  beiog  the  Muriate  of 
chief  saline  inapregnution.  ^*^^' 

It  may  be  right  to  notice,  that  I  have  employed  the  term  Selfcoa^uU- 
Silf-coagulable  iyiuph^   instead   of  the  usual  one  coo^/aA/e  ™" 'T®?^- 
fympM;  because  the  serum,   anotlier  fluid  of  the  blood,   is  ^ 

also  csmguUbU,  but  not  of  itself  without  a  certain  tempera-  ^| 

turc,  or  certain  sabwtunces  being  mixed  with  it.     The  de-  ■ 

posit  spoken  of  by  Dr.  Marcet  is  aot,  I  think,  as  he   sup-  fl 

I      po«cs»  what  1  mean  by  the  term  self-coagulable  lymph.  fl 

Although,   if  the  cause  of  truth  require  it,  another  com-  Conctuiion. 

IfDumciitiDn   may  be  offered ;  it  will  be   most  agreeable   to 
^e,  chat  it  be  not  found  necessary.     Considering  the  er-  H 

^neous  inferences,  with  which  the  writings  of  chemistry  by  V 

men  of  the  greatest  celebnty  abound  ;    I  shall  on  that  ao  H 

cooot  endeavour    to   find   ti  source  of  consolation,  if  time  H 

•how,   that  I  am  the    erring   psT'ty.     I  hope  too,  that  this  H 

coiitruveraJul  discussion  may  serve  to  promulgute  knowledge^  fl 

by  i  nducing  somt?  persons  to  attend  to  the  subject,  who  might  H 

not  other  wis**  have  koo^n  the  original  papers.    If  witli  the^e  H 

rr fieri iona  my   respectable  adversary  can   be  satiitied,  the  H 

iSObtroversy  will  now  be  terminated.  fl 

**  Cls4idite  jam  rivos  puerl.   iat  prala  bibcruA**.  ^| 

(kofge  Street,  Jfanover  Square^  O.  F.  H 
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NOTES. 

Tkird  Mmth. — 9-  A  shower  of  hail  p.  m,  11.  Hotr  (rt»U 
15.  Frosty  morning.  l6.  Wind  very  strong  from  N.  E.  itlt 
day.  17-  Cold  wind,  20*  Snow  in  the  mornitip,  followed 
by  rain*  92.  Very  wet  night :  hij^h  wind.  25-  Snow :  the 
barometer  ristog  rapidly,  26.  a*  ni.  Very  tine  :  barometer 
flill  rising*  27*  a.  m.  Cloudy  ;  u  considerable  depression 
of  the  barometer,  with  appearances  uidicatiut;  thunder. 
Late  at  nif^ht  a  ihower  of  hail,  with  liLchlnio^,  S8.  Stormy, 
with  ahowers.  «9,  a.  ra.  U  jndy.  At  2  h.  30  ra.  p,  ro*,  the 
temperature  without  bein^  54*,  I  foui»d  the  vapour  point  in 
a  room  as  hif^h  as  51^.  In  an  hour  after  thin  it  began  to  rain 
tteadily,  and  there  fell  near  half  an  inch  depth.  30.  Much 
wind,  at  intervals  chan'^in<^  to  E.  3U  Stormy  from  E,  and 
6.  E. :  cloudy :  about  §.  p,  m.  an  extensive  appearance  of 
light  in  the  clouds  to  the  W*  with  rapid  coruscations  paasing 
through  them,  in  the  manner  of  aa  aurora  borealia.  Thia 
phenomenon  wa«  apparently  not  more  elevated  than  the 
clouds  which  then  ovtfripread  the  sky,  and  was  certainly  not 
produced  by  the  reflection  of  a  light  situate  below  them : 
it  continued  20  or  30  minutes. 


KESULTS. 


Prtrailing  wind*  easierlf. 

ct;  bigb«st  ob««^-Btion  3095  iucbci;  lowett  99  10  laches^ 
Mean  of  the  period  S9739  iochei. 

ThermoiBctcr :  highest  obterratloo  29*^;  lowett  S4°j 

Metaof  the  period  4l$*. 
Eraporatiou  l-gi  inches.     EaJo»  ftc.  t  90  inches. 

Tlhis,is  well  as  the  preceding  lunar  period,  has  been  un- 
kually  productive  of  rain  :    the  two  afibrded  gix  inches  and 
«  ha(f  to  fifty-nine  dayt. 


Lo«i»oif, 
tmrtk  Mmah^  at,  ItJt. 


£fi 


L.  HOWARD. 
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ALCMtNovs  cuAtyntAXi;  »riii,te  >■  i.  of  wicbt. 


IX. 


minenl  wi> 

ters 


A  chemkni  .Recount  of  am  Alumimvs  Chafj/btute  Spring  in 
the  Isle  of  Wight,  Btf  Alexahper  Marcet,  M,  D,, 
F.  R'  S,^  one  of  the  PhyHcians  to  Gay'j  Hospital^  and 
Member  qf  the  Geohgicol  5oci>#y*, 

AndfkU  of  J_  HE  ac<!tinite  analjrslt  of  a,  Mineral  Water,  ahhouvh 
tended  with  coi^iderable  dlfTicuIly  und  labour,  must  be 
lowed,  in  u  '^rtncrul  point  of  view,  to  be  aa  objtrct  of  so  111 
iin[iortanct.',  thut  uuIcj^'S  there  he  some  intcitbttng-  medu 
question  to  invcsUirute^  or  some  new  itiialyticul  methods 
point  out  iti  the  course  of  the  intjuiry,  it  may  be  queslioni 
whether  researches  of  this  kind  arc  worth  the  time  and 
teotioQ  which  ihey  requirtv  or  deserve  to  be  |ilaccd  anaoDg^F 
the  reeorils  of  natural  scieuce. 
importance  of  Having  thou^lit  it  neceisary,  io  the  present  essay » to 
luhiecT*'*'  fine  myself  to  the  natural  and  chetnicHl  history  of  the  spii 
tn  question,  without  any  di{^ression  ujion  its  medicinal  qi 
titles,  and  being  well  awnre,  that  cheinsct^t  details  «f  e  c( 
dared  by  geologiMta  merely  as  colluteral  &ub[e(ns»\ome  aj 
logy  nuiy  be  required  for  the  leri^th  of  thrS  wmwunicatu 
But  if  the  relation  which  the  history  of  mitieral  waters  bears 
to  geolo^icul  unci  minerntogical  >uquiriea,  and  the  ptfculiiiri- 
tiet  of  composition,  for  which  this  spring  is  rcmarkablfy 
entitle  ihe  kuhject  to  tite  atltftiiion  of  thiit  society,  1  hope* 
that  the  gentral  views  and  invcstigutions  which  I  have  oc- 
casionally irjtroduced  respcciing  fhe  anitly&is  of  mineral 
waters,  and  the  compositioo  of  sererul  mlts  cf>uaect«d  with 
this  inquiry,  wtM  be  deemed  a  sufBcient  excuse  for  having 
I .  thus  expauded  aa  accounts  frpm  which  they  were  almost 

inseparable* 
Inducemrnb  1^  >«  about  two  years  since  my  atteptiou  was  directed  to 
40 the »nalf sis.  this  chalybeate  spring;  by  Dr.  Saunders,  to  whom,  in  conie* 
quence  of  hit  valuable  treatise  on  miueml  watertp  inq^irietof 
thift  kind  sm fcequefitly  referred,  (laving  been  requested  by 
him,  and  soon  afterward  by  the  discoverer  of  the  spriog,  Mr* 
AVaterworth,  surgeon,  of  Newport,  to  examiue  this  water,  I 


•  Triosacticfls  of  the  GeoI<ificaISbcitlp»v0l«ly|i.fi|i, 


900i\  perceivcfd  by  a  few  prpliuainary  experiments,  that  its 
princi|jul  ritgredivnts  were  sulphate  of  iron  and  sulphate  of 
aluaiiuPt  <><ui  that  it  pf>>sess€'J  a  degree  of  strength  far  tn ore 
co;?9iderab!c  thufi  any  mineral  water  of  the  same  kmd  tbU 
crcr  came  lo  ray  knowledge. 

This  last  eircum<;tanc«»  and  the  probability  that  thif 
•prin^  llli^ht  s>bme  duy  *»ttrect  public  notice  from  itt  medi- 
cinal proptfrties.  indoced  me  to  undertake  the  present 
AimlyfttB,  which,  after  many  iaterruptioDs,  I  have  at  length 
brought  to  a  c4H»clution. 

Sect.  !•     Situation  and  Natural  History  of  the  Springs 

This  spring  U  situate  on  the  BOUth*west  coast  of  theUle  Situation  and 
cf  Wi-ht,  aboQt  two  mites  to  the  westward  of  Niton*,  to  " J' ""^  history 
one  of  those  romantic  spots  for  which  that  coa*t  is  so  re* 
miirkable. 

In  its  preheat  state  it  may  be  said  to  be  of  dlQicuU  access* 
for  there  is  no  carringe  road,  nor  even  any  reg:ularfoot  path 
alon*^  the  cbff  leading  to  it,  and  the  wulk  would  appear 
■omewbat  arduous  to  thot^e  uiiaecustonietl  to  pedtstrian  ex- 
cursions. But  it  would  be  practicable,  and  probably  not 
very  expensive^  to  render  this  path  equally  ea$^y  and  a^ee- 
able.  It  'jras  in  walkin;^  along  thi^  shore,  a  few  years  ago* 
that  Mr.  Waterworth's  attention  was  accidentally  directed 
10  this  spring,  which  he  traced  to  its  present  source,  by 
observing  black  stains  formed  by  rWulets  flowing  from  that 
spot. 

With  regard  to  the  mineralogical  history  of  that  district,  Minermlogy  of 
I  have  been  favoured   through  the   kindness  of  my  friend  ^'^*'^**'^''' 
Dr.  Berger,  who  visited  the  spot  very  lately,  with  so  much 
Borc  accurate  an   account  of  it  thar.    1   should,  from  my 
own  observation,  have  been  able  to  offer,  that  I  shall  make 
no  apology  for  transcribing  it  in  bit  own  words. 

**  The  aluminous  chalybeute  spring**,  says  Dr.  Berger« 
**  iisiiet  from  the  clitf  on  the  S.  S.  W,  coast  of  the  Isle  of 
**  Wight^  bejow  St.  Catharine's  seamark,  ia  the  parish 
f  of  Cbate.      The  bearing  of  the  Needles  from  the  spot  is 
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SUoation  «i4    "  N.  W,  while  that  of  Rockeocod,  oot  ftx  distant,  U  S.  E- 

**  The  elevation  bf  this  spot,  at  far  as  I  couTd  ascertain 
«*  it  by  the  baromtter,  is  one  huudred  and  thirty  fffi  ubove 
•*  the  level  of  rhp  iea.  Its  distance  from  the  shore  may  be 
••  about  one  hiii  dfcd  -ud  ftfty  yards. 

•*  The  water  u  Tt-LtwM  mio  h  bubin  fc^ined   in  the  rock 
♦*  for  t!.i»  purpo(*e.  nod  flnwe,  as  1  wa*  informed,  at   the 
**  rate  of  two  or  ihrre  ho^^heli4U  in  a  day.     Itatempfratu 
**  1    found   to  be  51%   that    of  the  etniotphere  being  48* 
•*  and  it   rouy  be  wnrib  while  to  observe,  ibut  ibi«  tempe 
••  ture  corres>^oiidh  with  ilmt  of  several  «»prings  of  pure  wa« 
•*  ter  which  I  have  met  »ilh  iu  the  island. 

**  The  lower  part  of  the  cliff  is  rather  encumbered  wiih 
•*  musf^e^  uf  Tocic,  or  portions  of  srijl,  which  htive  fallen 
•*  from  the  upper  strata.  Immediately  above  these,  the 
''  aprin^  tniie«  from  a  bed  of  looee  quartzo^  fiand&to 
*•  containing  oxide  of  iron.  This  sand,  in  v^hirh  vtsti 
**  of  vegetable  matter  are  discoverable*,  aUernate»  with 
**  purplish  urgniaceonH  slate  of  a  fine  f^raio,  dtBpp!»ed 
**  thin  layers,  with  a  few  specks  of  fcilvery  mica,  ioierepers 
*'  through  the  ma^s,  Blacfc  stains  or  impret^bions  of  vege» 
**  tables  are  seen  on  the  natural  joints  of  th's  rork.  Above 
*'  this  lies  a  stratuirit  several  fathoms  lo  thickot^s,  of  a 
**  blueish  calcareous  marl,  with  specks  of  niica^  which 
"  an  «arlhy  and  friable  ttxlure,  and  contains  imbed 
••  Dodule*  or  kidneys  of  nulphurei  «f  iron.  IVIany  of  ih 
**  nodules  have  underitoneu  purtial  decompo^ition,  to  i^h 
'*  no  doubt,  thu  existence  of  the  principal  in^cdienls 
••  the  spring  is  lobe  Ufecribed,  The  upper  strata  of  the 
•*  cliff  are  composed  of  a  calcareous  freestone,  aheruati 
**  with  a  eoarKi'  shelly  bmestoue,  accompanied  by  nodul 
♦*  or  layers  of  chtfrt  or  Biut» 
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•  Oa  beiiig  tprinkled  ou  a  beatcd  thofd,  tliU  nnd  •cintin«le»  t* 
if  undvri^oirig  a  {inrlial  ciMnbufition.  When  «uljiutlt«t]  lo  rhtmxctl 
auklyt'i-',  it  rirl(Uft  quantify  of  iron,  but  nu  lime,  nor  alumme,  i»or  any 
ollirr  rarihy  luatti^r  Mitiihlf  ui  an  acid  Close  to  tbi'spriif  this  smnI 
contains  some  itavcA  of  eufptniric  acid,  but  not  at  a  di&tanre  from  it  i 
it  ia  evident  tin rcfoic,  that  the  saad  rock  u  aot  tbc  luetliniu  iltroa^li 
wbicli  ike  tpiiog  is  iiuprrgnatcd. 

u 


ALUMIKOCS  CHAtYBCATe    sPBETTG  IH  I*  ^F  WICfiT*  $5 

«*  A«  the  some  arran^ment  of  rocks  hem  ohiterved  pre»  PerhapasiaiU 

"  vails  in  eeveral  other  parts  of  the   Isteof  W'tLjht,  and  even  *f'  '*?''♦»<*  »*» 

/  .    .  ^     '  thcntijhboop- 

«*  nlong  the  coast  of  Flain|j&hire,  it  is  not  improbable*  t hut  hood* 

••  oJher  aprinps  of  a  similar  nature   might   be  discovered,  ' 

•*  Mmynoi  Aittm  ^ay,  which  lies  to  iJjc  north  of  the  Nee- 

"  dl«^,   have  derived  its  nntne  from  a  circumstance  of  this 

kiod? 

**  On  the  road  from  Shorwell  toChale,  the  soil  coDBists  of  Other  dial j- 
"  a  ferrugiooas  tandstone,  aod  chalybeate  iridescent  waters  **  «»ter». 
•*  are  to  be  seeo  in  several  pbces.  To  the  eastofFresh- 
•*  water  buy,  not  far  from  the  place  where  the  diffs  of  chalk 
**  begin  to  make  their  appearance,  there  is  a  rivulet,  the  taste 
*•  of  which  stroiif^ly  iiidicates  the  presence  of  iron.  At 
"  Blfflckgang  Chine,  a  little  to  the  N.  W,  of  the  aluminoui 
•«  chalybeate,  i^  another  ferruginous  stream  running  to 
**  the  Bca.  The  rock  there  is  a  sort  of  decomposed  iron- 
**  stone  UDder  the  form  of  balls.  The  sound  compact 
**  ironfitoDe,  having  the  appearance  of  0at  pebbles  worn 
•«  by  the  rolliog  of  the  sea,  occurs  not  un frequently  aloog 
*•  the  shore. 

Sbct*  11.      General  Qualiliet  and  specific  Gravity  a/  the 
Water, 

The  water  issues  from  the  sand  rock  above  described  General  qua- 
perfectly  traaspureut,  and  it  continues  so  for  any  length  of'^^'***^*^ 
time,  provided  it  be  collected  immediately,  and  preserved 
iu  perfectly  closed  vessels;  but  if  allowed  to  remain  in  con- 
tact with  the  air,  or  even  if  corked  up  after  a  temporary 
exposure  to  it,  reddish  fiukes  are  soon  deposited,  which 
portly  subside,  and  partly  adhere  to  the  inside  of  the  vessel, 

6^  It  has  00  smell,  except  that  which  is  common  to  all 
cKalybcates,  and  this  it  possesses  but  in  a  very  blij^ht  degree* 

€,  Its  taste  is  intensely  chalybeate,  and,  beside  a  con- 
siderable degree  of  astringency  and  harshness,  it  has  the 
pecul'mr  kind  of  sweetuess,  which  sulphate  of  iron  and 
tulphate  of  alumioe  are  known  to  possess. 

dr  Itf  specific  gravity  somewhat  varies  in  difTirent  sped- 
taeos.     la  three  diflerent  trials  1  obtained  the  following 
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iwliich  gives  a  mean  specific  gravity  of*  •  1007*5 


Sbct.  liL     Pretiminary  Experiments  on  the  ffftcts  tff  Rt* 
agenti. 


I 


A.  Priper  stained  with  littnut  was  distinctly  redden^ 
the  water, 

B.  Pnprr  stained  witli   Brazil-wood   waa  cKaoged 
deep  purple. 

C*  When  agitated  m  contact  wit^  the  air,  or  reputedly 
l^anred  from  one  vessel  into  another,  the  wuti^r  became  tur» 
bid,  and  on  standing  deposited  reddish  flukes. 

P*  On  oppi  J  iiig  heat  to  n  portion  of  the  water  juat  u 
corkedi  and  botling  it  qvkki^^  tilt  it  i^as  reduced  tu  on> 
Imtf  or  even  one  third  of  its  origioHl  balk,  na  prvciptiatioa 
whatever  took  pluce  ;  but  on  continuing;  the  evaporMtioo,  a 
white  feathery  crystaUine  substance  appeared  on  the  surface 
of  the  fluid,  and  on  pushing  the  process  atiil  further,  a  am* 
line  matter  of  a  pale  yellomth  preen  colour  appeared, 
which  continued  to  increase  till  the  whote  was  reduced  to  a 
dry  yellowish  mass.  These  were  the  phenomena  observed 
with  water  recently  uncorked ;  but  when,  previuub  to  the 
evaporation,  it  had  been  for  ftome  time  exfjofied  to  the  atrp 
or  when  the  evaporation  was  conducted  very  slowly,  an  apr 
j^arnnce  of  reddish  flakes  was  the  first  circumstance  ob- 
flerved« 

E-  The  mineral  acids  produced  no  obvious  change  ia 
the  waters 

F.  Oxullc  acid  privdijccd  a  slight  yellowish  tinge ;  bat 
OO  bwmediate  precipitation  or  turbidoess. 

G«  Oxalate  of  ammoniat  in  small  quantity,  likewise 
produced  a  ytllow  colour,  without  precipitate  :  bot  on  adr 
dm^  more  of  tliis  test  a  white  precipitate  appeared* 

H.  Prussiate  of  potash  and  infiibion  of  galls  prodoced 
abundant  precipitates,  the  one  blue,  and  the  other  black  or 
dark  pvirpU-^  and  the  colour  of  thcic  precipitates  was  oaoch 

paler 


paler  when  the  water  bad  uot  prcvioustf  been  expostd  tt^ 

I  the  atniosphertf. 
I.     AlkttIiiieiM>lkKliou!t  produced  copious  grectiUb  floccu* 
lent  precipiUtes^  which  bectime  darker  on  st«iidiiig  in  ibc 
pir. 
i    K*     Nltmte  of  Mlv«r  occiibioued  a  dease,  white,  but  not 
considerable  precipitate. 

L»  Both  muriate  and  nitrate  of  barytes  ocoaaioDed  co* 
l>tonif  white  precipitate^. 

M.  A  piece  of  marble  beio^  boiled  for  some  time  i<i  a 
few  ounces  of  the  ieatcr»  (he  mafble  was  fourtd   to  have  un- 

»<3ergQne  no9en»tble  loss  of  weit^ht  hy  this  operation  ;  but  its 
surface  had  acquired  a  fdiiU  ycllowigh  tio^e. 

N*  A  quantity  of  the  water  beiii^  evuporatcd  to  dryness, 
and  u considerable  decree  of  heat  upphed  to  the  dry  residue* 
a  %oloiioo  of  thtii  iu  water  had  the  same  effect  of  reddeoiuj;^ 
lilmui  HA  befora. 
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Sect,  IV.    Inferences  arising  from  ihcse  Effects* 


I,     From  experirnent  A,  connected  with  experruieiits  C,  Inference! 
H,  I,  M  and  N,  aud   from  the  circumstance  of  taste,  and  "*"*     **** 

Io:her  general  properries,  it  appeared  highly  probable,  that 
(be  water  contained  sulphate  of  iron,  and  perhaps  alsoKul* 
pbate  of  alumine,  without  any  uncotsbined  acid*, 
2.  From  experiments  C  aud  D,  it  appeared  evident  that 
iron  and  litne  were  contained  in  the  water,  and  that  their 
solvent  was  not  carbonic  acldf. 

Sf.     The  experiments  D  aud  E  concurred  to  show,  that 
the  water  did  not  contain  any  sensible  quantity   of  car* 

Ibonates. 
•4*     The  experiments  F  and  G   afforded  additional  evi- 
dence of  the  presence  of  iron,  and,  white  they  showed  the 
cxiitenceof  Tune  in  the  water,  seeoied  to  indicate,  that  the 
quantity  of  this  earth  was  not  cont»tderable« 


P 


*  Sotnii<ma  of  sulphate  of  Iron,  anil  BuIpUaU  uf  aluminc,  thougk 
made  fn^tn  tbeie  sails  in  their  cryvtalUzcd  itatc,  hare,  like  acids,  th« 
power  of  imparling  a  red  colour  to  litmus. 

t  Tbe  reddikti  fitket  mentioned  in  C  and  D,  tad  in  Sect.  I  J,  a,  ar# 
ualAmBlV  fauadtobe  9«b  *frfphate  of  iraa. 

5*  It 


WIGHT. 
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5*  It  appetred  probable  from  experiment  K,  that  the 
water  contained  a  small  quantity  of  nitinatic  acid* 

6.  The  change  produced  in  experiment  B}  oo  the  tnfu- 
•ioo  af  Brazil-vroodi  appeared  at  Orst  ambiguous;  it  could 
not  be  owing  to  the  prevalence  of  an  alkali  or  carbonated 
earth,  eiuce  the  water  turned  litmus  red.  and  Muce  the  pre- 
sence of  carbonated  earths  had  been  disproved  by  other  re* 
anlts.  But  having  found  by  comparative  trials,  that  uolu- 
tions  of  sulphate  of  iron  changed  paper  stained  with  infu&ion§  ■ 
of  Brazil-wood  to  u  b1ack»  or  at  least  intensely  dark  violet  .^ 
colour,  and  that  solutions  of  alum  turned  it  crimson ;  and 
observing  tliat  a  mixture  of  these  solutions  produced  a  dark 
purple  hue,  the  appearance  in  question  was  easily  explained, 

7.  The  result  of  experiment  L  indicated  the  pretence  of 
sulphuric  acid. 

8*  Upon  the  whole,  and  from  a  review  of  the  foregoing 
experiments,  the  substances  which,  at  this  early  stage  of  the 
analysis,  the  wtter  appeared  most  likely  to  contain,  were 
iutphufe  of  iron,  xvfphate  qf  alumine,  sulphate  of  limf,  and 
a  small  quantity  of  muriatic  saiu*  Some  sulphate  of  magw 
nesia,  and  some  alkaline  sulphates^,  niight  posaibly  be  con- 
tained in  the  water,  though  their  presence  could  not  be 
iatisfactonly  ascertained  by  these  preliminary  experiments. 

Sect.  V.    Gageom  contents  of  the  Water*  " 

A  quantity  of  the  water  measuring  ten  cubic  inches,  be* 
ing  boiled  briskly  over  mercury,  the  gas  given  out,  together 
with  the  air  contained  in  the  apparatus,  was  received  in  a 
graduated  tube;  on  admitiing  caubtic  alkali  into  the  tube, 
one  tenth  of  a  (.ubic  inch  of  gas  was  absorbed.  It  appears 
therefore,  that  one  hundred  cubic  inches  of  the  water  contain 
one  cubic  inch  of  carbonic  acid  gas,  whif:b  is  equivalent  ta 
about  three  tenths  of  a  cubic  inch  to  each  pint.  The  water 
was  uncorked  at  the  moment  of  being  examined,  but  1  had  . 
not  an  opportunity  of  asc«rtaimng  the  quantity  of  gas,  ■ 

Sect.  VL     Evaporation  of  the  Water,  and  Estimation  of  the 
Quantittj  of  solid  Ingredienti* 

I*     Sixteen  ounces  of  tlic  water  by  measure^  being  enpo- 


•elki  wgredi'^  ,^^^  j^^^  ^^  ^  ^^  ^^^^^^  ^^^^  ^  Ump,  and  aiYerward  dpiic- 

cated 


i 
J 
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«4ited  in  a  drjin^  iipparaiaa  at  the  K^at  tff  180***,  the  solid  enu  left  by 

mast  weighed  eighty-six  grains.      Durm^  (he  evHporalioj  *'*P*^*"'''*- 

|tbe  same  appearuncvs  w^re  observed   us  huve   been  already 

f|«t«d  (ill  I^cl.  Ill,  4>,)  a  d  txe  dry  stiime  i»ti&JiaiiBuaied 

pale  greeaish  colour.     On  standing  in   the  air,  ii  stightly 

fl)qu«;M:ed,  »iid  its  coluur  berura^- s>  me  what  darker.    This 

ilioe  ma^«i  thougli    t>lowly  evupuratedy   never  anbumed  m 

Itslinct  cryBtnliiue  appearut)ce« 

o«     i  huve  sitated  before   {Sect.  1I|  d.]  that  some  difTer» 

»nce  prevailed  in  the  »peciiic  gravity  of  iheijevenil  spL-cimeiis 

^Af  the  water  which  were  exiiiiiiiied.     A  iiitnilar  want  i>f  uni- 

^rmity  was  observed  in  re^rd  to  the  quantity  wf  solid  i|i« 

ingredients,  ai  will  appeur  from  the  following  ututemenlt. 

G'raiwj. 
'he  lat  specimen  yielded  ••..#...  86* 

*2d •. 

3d 63*f>  _   , 

4lh    80*4  V         r    '    . 

6th    77-2  ^        """'^• 

7th     -- 84'   t 

8th    78' 

GU 

These  eight  reaults  therefore  ^ive  80*5  pjrs  dried  at  I  BO*, 
aa  the  average  quantity  of  solid  iiigredK^uts  in  each  pint  of 
the  water. 


•  Tliii  U  tlie  beat  1  liave  u«iim11y  employctd  for  dceiceatium,  1kv«ii«« 

If  tbat  winch  lA  obtHiiKfl  h\  the  walc-r-bath  u'bicH  I  u«e,  luitl  can 

riy  b*  rai?*€tl   higher  by  ibui  ii{}piiraLuR.     fly  4  beat  uf  iSfi"  buw- 

r,  t  ^-eoeially  meau  torn*  wterrociliaU  jjojuI  beiwpfn  ijo**  and  leo*, 

'Ibr  U  18  itflpcutsible  torvg^niatc  the  Umpcralure  wttb  pcifi'ct  accuracf, 

la  tlae  first  of  thcsv  IrialHj  awV<)r  pint  uraa  tTuporatpd;  but  in 
Itonet,  thf  quanti'y  ofwatuwas  d'tmioisnt-d  to  dght, 
baes  only  fuar  utiiiCMj  all  of  wbicb,  for  ibc  sake  of 
aniformlty^  I  have  rrduced  id  Lbv  table  10  Ibe  couunon  staudard  of  the 


W 


X  Tbia  apecimen  1  broui^bt  myself  fn>in  the  apring }  tb«  others  wera 
aeot  nie  b  scaled  bottle*  from  th«  Isle  of  Vl^igbc. 

Sect. 


k 


|lt«ietliod. 


^LUMIirouS   CliAC*TBIAT<   »»IIIV«   iff    (•OF   WlGnr 

Sect.  VI  L    0/  f/i^  different  Meihodt  of  Anai^sh  ^ppH^ahU 

lf>  the  present  I nqnirtf.  ^ 

It>  aiKtty^t^g'*  mineral  water,  two  modes  of  proceedriy^ 
occur  from  ihe  very  first,  WV  may  eiih«r  fv«poratc  the 
water  firat,  yn.d  apply  our  rcngtnts  to  the  kolid  residue;  ov 
operate  at  once  upon  the  wt^er  tttetf*  The  former  plan  ii 
ID  general  found  exptdieiit  when  the  quantity  of  the  solid 
tontei»t**>f  the  wattr  js  j-mnll ;  but  when,  a*  m  the  present 
instance,  the  iiYiprt*g;nt]tion  is  considerable,  it  may  be  more 
Conventent  to  adopt  the  latter  mcthoiL  But  hI  all  events^ 
as  the  redi«{u>1atioQ  of  the  solid  residue,  when  tht  lint 
mode  of  proceeding  le  resnrtcd  to,  generally  tequire^  ibe  ih- 
troduction  of  an  aeid,  which  may  modify  or  complicate  the 
process,  H  is  always  desirable,  that  both  methods  should  bif 
tried  in  succession,  in  order  to  obtain  coroparatWe  reaulta. 

We  may  also,  if  Deces&ary,  precipilate  from  the  tarac 
portion  of  the  water  the  several  itigiredient*  which  it  contains, 
by  applying  to  it  m  succession  their  respective  reagents ;  _ 
or,  if  our  supply  be  considerable,  we  may  o«e  a  fresh  por*  I 
lion  of  it  for  each  successive  operation,  a  mode  of  proceed- 
mg  which  is  genrrally  preferable.  No  difficulty  beio^  ex- 
perteoced  during  the  present  inquiry  in  regard  to  thefitipply 
of  water,  a  variety  of  methcKJs  wan  tried,  with  the  details  of 
which  I  uhall  not  trouble  the  Society  r  but  in  order  to  con* 
y^Y  a  general  idea  of  them,  and  in  hopes  that  a  sitmntsry 
review  of  this  kind  may  aHTord  some  assistattce  to  chemical 
inquirers  not  yet  accui^tomed  to  researches  of  this  ni»- 
ture,  t  Bhall  briefly  enumerate  the  diffr-rent  plans  whrcli 
presented  theroi-elves  at  this  period  of  the  analysis,  and  it 
will  be  seen  afterward  how  these  plans  were  gradually  modi- 
fied. 

|»t  method*  To  precipitate  in  succession  from  a  known 
quantity  of  the  water,  the  iron  by  prussiate  of  potash— the 
itfue  by  oxalate  of  ammonia — the  alumine  and  magnetia  hy 
caustic  potash,  which,  by  boiling,  redissoWcs  the  aluiaioe 
and  leaves  the  raagne^iu  untouched. 

dd  method.  To  precipitate  the  iron  and  eurtks'hj  msb- 
earbonatt  of  ammonia.  To  evaporate  the  remaining  dear 
splutioo  to  drynesf,  and  apply  a  red  beat*    To  redawlvc 


I 
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thin  «ftUiK  fnidiie,  and  evapormte  tb^  solution  ftiowly«  io 
«rder  to  discover  any  fixed  aikniine  4H/pfmie  or  muriaU 
whtch  may  ^T^^t  in  the  water.  To  boil  tii  caustic  pot- 
A&H  tli«  precipitate  contaiiiiiij^  the  iron  and  earths^  io  onler 
io  tcparatif  the  aiumime  and  siHca,  To  dissolve  the  remain* 
io^  IMII»  (aifppoiied  to  contain  iron,  h«ne,  and  ma^^riCBia)  in 
Tiitric  acidf  evnporate  to  dryneM,  and  apply  u  red  heat,  io 
order  to  render  the  perojcide  of  irou  thus  formed  iuho* 
4able  ia-.aoid«  To  add  to  thertiaas,  minutely  polvt^iited, 
nitric  or  acetic  ncidt  a^  fiiher  of  theae  ucidii  will  oaly  dia* 
M^ht  ihc  iime  and  maguesiat  wUitili  may  be  neparately  ob» 
4Med  by  their  rcfpectiv'e  reagents.  And  (utly,  to  a«oeiv 
tain  the  qunntity  of  «^i</e  o/^iroa,  iuppoved  to  have  Usdn 
J4*rt  untouched  by  the  acid. 

3d  method.  To  preci  pltote  from  another  portion  of  water  tiA  meilMd. 
thm  iron,  Unic,  aluinine,  and  ^itica,  by  a  solution  of  ueutrftl 
carbonate  of  amtnnnia,  which  rca^^nt  retains  tbe  taa^tteAiSi 
in  ftol Qtiot).  To  boil  the  precipitate  in  cun&tic  potasli, 
which  takes  up  the  alumine  and  tiHca.  To  redissolve  tn 
moriatic  acid  tlie  re«idue  not  token  up  by  potash,  which 
con^iitvflf  iitne  and  iron-^vepurate  the  trON  by  pure  ammo- 
Bia,  aod  the  time  by  oxalate  of  amroon'm*.  Frecipitate  the 
flUgiMM't*  from  tbe  clear  solution  by  an  alkaliue  photf* 
|»haU, 

4th  atcthod.  To  evaporate  to  dryiieis  a  known  qoantity  4ih  metfcod. 
of  the  water^  and  to  boil  the  reaidiM.*  in  caustic  potaiih,  whidt 
will  dissolve  the  a/wfnitie  and  #i/ica,  both  of  ivhich  in  ay  be 
precipitated  again  by  moriate  of  ammonia^.  Treat  the  re- 
sidue, insoluble  in  potash  and  auppo^ed  to  contain  troai 
/iflie  and  magntHaf  in  the  manner  pointed  out  lu  the  3d 
method. 

•  It  i«  necc««iiry  to  prccipiute  tlic  iroa  befure  iLe  limef  wbeocver 
any  comiideraLle  quantity  of  6ulj>liate  or  muriate  uf  iruu  la  pirscnt 
For  ojia^liile of  atnmouiA  acts  upuu  nulutiuu^  of  irun,  as  will  be  fully 
«%f1«kaed  aniler  tbe  head  of^ulphstr  of  lime. 

t  THe  maifiieiita  might  b«  finally,  and  perhapt  more  convenienfly 
4*paMited,  by  builuig  a  known  qaaiitity  of  the  solid  residue  in  fbe  aca* 
tral  carbonate  of  AoiinoniBj  ioslead  uf  applying  thb  ncagaat  to  Uic 
water  itself 

I  The  mode  iu  whicb  tlir  uWtt^  raa.y  be  separated  fr^m  tbe  atumiae 
villbc  dettikd  iu  t  sabteqacnt  part  of  this  p«per. 
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5th  method,  AfVtfr  harin^  obtntnrd  by  the  pttet^n^ 
meihodf*  n  kno«rWHpeof  the  propnrtTonft  of  iron  and  eartliy 
ftubbtant  «•».  and  fnnTif>d  no  estimate  of  the  nfifure  Mnd  qtsan- 
titles  of  tfccid«  with  which  thifv  tre  uoitt-d^  to  aacerlam  io  « 
direct  manner  the  quantities  of  acidt  by  their  respective 
rent^ents,  with  a  view  to  obtaiu  a  cotafirmattou  of  the  pre* 
cedm;;  rebult«. 

•6:h  nieiliod.     To  boil  n  known  quantity  of  the  water  i 
•uc^cniate  otiunnioniii^  till  ull  the  iron  and  afaroine  ure  p 
ri(>ttated^dulcarBte,  preripitote  and  &epurate  the  alumin 
from  the  iron  by  boilitig  in  ctiu:>tic  potanh.     From  thf  cle 
concentrated  fluid,  to  sepnnLte  the  iime  by  oxalate  of  am 
in(Hn»t  and  the  magneiia  by  pure  arnmonta ;  to  evaporate 
the  remaining;  cleur  flute!  todrynP89«aijid  to  apply  a  rt^  heal, 
in  order  lo  bnrn  or  volatilize  any  rematniiif;  portions  of  the 
tests  uned  in  the    procestges  above  described*     To  rt;d\t»solv€ 
the  residue  in  order  to  ascertain  by  snbt^eqnent  eva(3oratioii 
the  presence  and  quai»tily  ot  Kulphute  Mnd  muriate  of  «oda*w 

7»h  roelhod.  To  boil  a  known  quantity  of  renidue  of  the 
wa'er  in  alcohol,  in  order  to  aMrertaio  what  salts  it  may  con- 
tain, which  !ire  soluble  in  thU  menstrut  m* 

Although  I  Tonnd  it  expedient,  before  advancing  farther 
in  the  exfunination  of  the  water,  nnd  in  order  to  regulate 
my  fttepn  in  the  progrets  of  the  inquiry,  thus  to  trace  the 
vanoii»  plHtii  which  f^eem^^d  aditpted  to  the  purpose,  yet  f 
apprehend  tt  w-nuld  be  f^uperflnous  to  detail  here  in  regular 
fiuccesfsion  all  the  trials,  which  arose  from  these  dilTercut  ine« 
thods.  I  fehall  therefore  eontine  myself  to  such  a»  belong 
more  im mediately  to  my  object ;  and  in  relating  them,  shall 
con&ider  singly,  and  under  s>cparaie  heads,  the  various  ingre- 
dient^ of  the  water,  staling,  as  1  proceed,  the  proporttoiis 
in  which  they  wereuliimately  obtuitied. 

Sect,  VIII.    Sulphate  o/ iren. 

The  presence  of  iron,  in  the  state  of  sulphate,  baviSJ 
been  abundantly  proved  by  the  preliminary  experiments,  the 
next  Ktep  was,  to  ascertain  the  proportion  of  this  salt  in  a 
given  quantity  of  the  water.    The  tirst  reagent  which  1  tried 

•This  prucrsa  i«  liable  to  an  objection,  wbich  »il(  be  berCAfter  folljf 
utat*^,  nauidy,  that  muriiitc  of  toda  is  dccumpose'l  by  lulpbalt  ol 
at  ■  higb  tnapiraturv. 

for 
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for  this  purpose  waa  prussiete  of  potasb ;  bat  aflter  many 
UmU  (which  afforded  uncertain  and  discordant  retults*  I 
couTioced  myself,  that  this  test,  howevef  useful  for  detecting  ' 

the  presence  of  iron,  is  quite  inappropriate  whea  our  object 

to  ascertain  the  quanlUy  of  that  subBtance*. 

Fifty  graius  of  residuef  dried  at  the  ifmperature  of  be*  Rwidourti  of 

t  ween  170  and  180,  (as  described  insect.  VI,)   and   there- I***"****^^ 

I.    .  1.    M   J    •  boiled  with 

K>rc  equal  to  ten  ounces  of  the  water,  were  boiled   in   sue-  potaih, 

cessive  solutions  of  the  potash,  so  es  to  saturate  all  the  acid 

contained  in  that  residue,  and  to  dissolve  the  alumine.    The 

remainiog  solid  residue,  whicli  had  pas<ied  first  to  n  dark 

green,  and  ^me  hours  afterward  to  a  dark  brown  or  nearly 

lilack  colour,   was  dissolved  in  nitric  acid,  and  the  solution  treated  with 

evaporated  to  dryness,  after  which  a  rtd  heat  was  applied,  »»i'ricackl 

in  order  to  bring  the  iron  to  a  state  of  peroxide,  atid  thus 

render  it  Insoluble  in  the  same  acid.     The  mass    being  now 

treated  with  nitric  acid,  in  order  to  separate  the   lime  and 

magnesitt  supposed  to  be  mixed  %vith  the  oxide  of  iron,  and 

I  the  whole  being  thrown  into  a  filter,  the  clear  solution  was 
found  still  to  contain  a  good  deaL  of  iron.    Tins  latiL  bututiun 
pus,  tike  the  former,  evaporated  todrynesa,  and  to  the  resi- 
l      •  PniffiiftLc  of  potash,  as  a  precipitant  of  iron,  isliat>Ie  to  ihefol-  Qbjectlom  to 
'lowing  objcctiuo*  *-^  prussi»t«  of 

1st.  It  iBMpt,  allhouj^h  apparently  well  prepared  aad  crystailixed,  polash. 
to  preripitate  certain  earthy  subi taac« t,  and  iu  particularnJuioiQc^ 
Ibu  1  found  difttnctly  to  happen  in  two  experiuienta,  iu  whkia  tiir 
mixlOFc  vTB*  be»ted. 

^1y.  If  tbc  solutioni  be  lucd  cold,  and  if  the  tnetal  be  not  bi^Uly 
LJdatcd,  aome    of  the  Prossiau    blue   unavQldably   p&ssea   through 
filters  i  or  if  DO  fillen  be  used,  it  aubsides  but  slowly  and  imper- 
ttly 

3dly.  If  the  solationg  be   heated,  the  prasaiate  of  potash  is  itself 
'^cotnpowd,  and  yields  a  (jaao  tity  of  oxide  of  iron,  which  vitiates  the 
lults. 


-f  fiy  the  word  rrt/t/ue,  thus  ^nerally  aaed,  \t  always  meant  tberasi- 
filtie  of  the  water  under  examinatian,  dried  at  the  temperature  ofbe- 
tAe^n  J70'  aud  ISO*.  And  in  compariog  a  quantity  of  residue  with  a 
corresponding  portion  of  the  water,  the  average  proportion  of  ao'S  gri 
for  each  pint  (sect.  VI,  9j  ii  alwsys  astnmcd  as  the  standard  of  con* 
porUoa, 

4«t» 


■nd  (he  iion 


VMted  with 
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^  ^Ijj^  dot»  ng&in  Iteuted  to  redness,  acetic*,  uittead  of  iiitr^c  aci 

trat  this  time  ttddect,  and  the  sulatioB  ftltcn^d.  The  filtci 
fluid  4tiU  coiitiiin«d  n  qoatitity  of  iroo,  trhicfa,  tiowfpvvr, 
from  subacquent  exaiDinatiau  appeured  r^ry  incoiwidrt«ble. 
The  oxide  of  iron  left  in  the  tUtcr  bc\n^  roasted  with  wan 
aad  healed  to  redoes«,  in  order  to  brm^  it  to  m  unifori 
atttteof  oxidation,  weighed  6*8  j^rutiiftf, 

2.  With  a  view  to  repeat  and   vary  the  laat  expertmei 
anollier  |>ortion  of  rt»«id«e,  aUo  m     *  *  ,o    t^rains, 

thrown  into  o  eolntion    of  ntMitrai  <  -    r>f  amiDonK 

the  qanntily  of  the  Mter  lM?inf^  more  than  fluffkrient  to  si 
titrate  any  add  pTC^eiit,  artd  lo  dissolve  the  ms^esia  ci 
pected   lo  exist  in  that  resitJue,     A    considerahfe  effervi 
ccnce  took   pJucc.     The  mixta  re,   aficr   ihin,    wa^  R^nlfj 
heated  and  Kltered.     The  residue  left  in  The  filter  whs  of  i 

thefiltitred       pale  yellow  ish  brown  colonr»     The  el  ♦•ur  «♦!«  I  ion  deposit! 

Slitter  tf«aied  a  small  quantity  of  precipitate  sirailar  to  t!?e  reSfdne  lefk 
**        *     the  filter,  to  which  residue  thi*  preciptf»»ffwfi8  added.    TJ 
rontents  of  the  filter  were  then  tr^^ated  wivb  potaih,  in  ti 
matiner  before  described  (sect.  VIU,  1.),  in  order  to  s< 

•  The  ttcttic  acid,  a«  well  a«  Ibc  nlirie,  U  laid  to  hf  iucjipabli:  of  di 
aalving  luy  iron,  v^hich   hu»  becu  pci  oxidated  1»y  tltr  procci'a  ju&t 
acribed.     la  this  iiieitiuice  »  ftrw  particlrs  r*f  nKidr   vrvip  taken  vp 
the  acid:  but  il  is  probable^  that  if,  in^trnd  of  b«*ating  ikt  rrviOnfB 
ie4ae«»  only  a  few  minaten,  ihMk$tid«^  had  ronthiafd  c«|M>»ed  to  a 
Ileal  <V»r  half  au  hour  or  inorr,  lb«  whole  of  It  w#ald  h»pc 
■oluMe. 

f  It  niayb«  aitlccd,  in  vthtt  state  of  uaidation  file  iron  b  al^«rt1 
operation  ?    It  (tos  ^n^rally  bctii  supposed  lu  be  ivdurrd  lo  I  be  ttate^ 
protoxide  ill  conseciacnee  «f  tbi'  afFinityvf  tbe  «oiubu»tihl«  martcr 
oxifeo;  but  in  an  ncperitticrit,  wblctt  I  uraJe  some  yeara  ago  to  ai 
taia  tbii  point,  (lUe  particiibr^  of  uhicb  maybe  iten  in  my  KTot 
of  the  Brigbtrtu  chaiybcntL')  tbls  process  iippcan*d  to  bring  tbe  Iron 
f\i«  sulcofpcioxidej  for  too  part*  ot^ivon  gave  14*  H  pai  t^oronidt', 
purtioos  which  are  now  c<jrtsi<U'rctl  ns  constiltttifig  (bv  red  uxiiie  of  ii 
And  as  aconfli-matiuuQfihlSf  1  gb^(rtc,  tbnt  Dr.Thoi;nmin,in  libvi 
ahie  paper  on  the  oxUlcs  i>f  iioti^  pii!<l.»brd  iu  the  l«teiity'S^rt^th 
lurac  of  Nicholson  KJuurnal,  slatfii  [\>.  079]  tbitt  noinr  nf  the  re4< 
beings  mixed  wiUi  oil  and  heated  to  ivdnrvp^  till  it  bcrcAinc  l*Uek 
m^^elir,  no  diminution  of  wcigtil  tonk  place.     Indct-d  I  hare  all 
obtataifd  by  thi«  process,  not  ablkick,  butabitFWo  »xidc,  wbirk  ni  cool 
pB««(.'«  to  a  i-ed  bruwn  colour,  aotnewhat  varying  in  tfhude,  but  litoclif 
fiafteblin^  powdered  cannnmop,  and  bcii»i;  more  or  lei*i  iuapietic« 
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rate  the  alomin€ft  after  which  the  residue^,  now  sUppoied  to 
coutaia  nothmg  bul  carbonate  of  Itrue  ttnd  iron,  wtis  irented 
with  dilute  muriatic  acid,  which  dissolved  it  with  cflerve«-4i«olf«din 
scence.     From  this  solution  the   liroe  was   precipitated  by  *"**^**^  *^» 
oxafttti;  of  ammonia,  and  the  rcnaainiog  liquor,  now  con- P'^^'P^*"*^ ^ 
tjiiuiug  riolhing  but  muriate  of  iron,   was  treated  with  car-  ^om 
booate  of  amcnoLiia,  so  as  to   precipitate  the  whole  of  the  aod  the  iron 
iron,  which,    in  uubtiding,  assumed   a  pale  reddish  colour.  [J''^^,J[^ 
The   clear    fluid   being   decunted  off,   and   the  precipitate  of  mmmonta. 
careful!)'  washed,  dried,  and  ultimately  iieated  to   redneiss 
with  a  little  wax  in  aplatiiia  crucible,  weighed  T'^gt's. 

3.  It  will  be  observed,  that  between  thi»  and  the  former  Diffefence  of 
result  there  wa»  a  difference  of  0*4  gra  in  the  quantity  of '^"  * 
oxide  of  iron  contained  io  50grs  of  residue.  But  when  it 
i»  considered  *  that  in  the  first  of  thete  analyses  a  small 
quantity  of  iron  was  positively  detected  in  the  acetic  solu- 
tion, which,  from  the  best  estimate  1  could  tnake,  would 
have  brought  the  quantity  of  iron  very  near  that  obtained 
in  the  second  process,  it  will  readily  be  admitted,  that  the 
coincidence  was  such  as  to  authorise  me  to  consider  the  last 
resull  as  5uflicientty  accurate** 

4.  If  therefore  we  consider  7*^  grs  of  peroxide  of  iron,  as  Proportion  of 
the  quantity  of  this  metal  contained  in  50grsof  the  >**»- "ha'J^  jj  •  J'on 
due,  which  corre^pondtt  to  ITSPgrs  of  the  oxide  for  60*5 

grs  of  residue  (that  is  for  ench  pint  of  the  water  according 
to  the  average  before  established,  sect,  VII,  ^),  we  shall 
be  able  so  infer  the  quantity  of  sulphate  of  iron  contained 
in  the  water, 

5.  In  order  to  do  thi?,  however,  it  was  necessary  to  as- ^ropo«tion  of 
certain  by  a  comparative  experiment  the  proportion  of  ox- ^j^^^^^*^^ 
ide,  which  a  known  quantity  of  sulphate  of  iron  yields  by 

B  process  similar  to  that  which  1  have  just  described*     For 


*  In  one  rxpmmcnt  m  wbicli  tbe  iron  wti«  prrcipitnted  from  a  timir 
lar  <ta4Btily  uf  miJtic,  by  pnissiafe  of  pousb,  and  th«  pru^ttaie  of  froa 
jtKiStrd  with  wax,  tlif  qu-iotity  of  oxide  obtained  amounted  to  IS  gT», 
6^in  wlucb  1  infer,  citber,  that  a  portion  of  rbe  oxide  of  iron,  a)ur«y* 
roRtainr^  in  pratfiate  of  potash,  must  hare  l>een  precipitated  wvth  tbt 
Priusian  blue,  or,  ihat  the  pni^sintt  of  iron  wai  not  completely  d«* 
Compoaed  in  iha  procns  in  {juntioo,  or  that  lome  earthy  tulatanca 
wa«  precipitated  alun^  with  the  iron. 
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this  parpose,  50  grs  of  traivsparcnt  crystaitliied  g^reeo  sul- 
phiite  of  iron  tvere  dift»oU<rd  iii  water,  and  treated  with  cur* 
bonute  of  ammonia  as  lonlf  ^  "">'  precipitate  appeared^* 
This  precipitate,  ufttr  beini*  carefulJy  separated,  e<Iulco*^ 
rated,  dried,  and  ultimately  beatt^d  to  rcdnei»s  with  wax  iii  4 
platina  crncthle,  weighed  exactTy  14  j^rs.  It  appMred  \ii 
the  form  of  a  red  brown  magfnetic  powder*. 
Tropoftioo  of        6,  Since  therefore  5a  gni  of  crystallized  green  sulphate- 

iwm^nOie'wa-**^  ^^^^  ^^'^  '**^^^  ^^  *^^**  oxide,  the  yk  grs  of  Oxide  ob- 
ttr^  tatned  from  50  grs  of   residue,  would  represent   25*7  gr?  of^ 

green  sulphate  of  iron  ;  and  1 1*59  gra  of  oxide  (which  is  lh6 
quantity  contained  in  an  English  pint  of  the  wat«r),  would 
represent  41*4  grs  of  that  salt. 

fTo  Lt  concluded  in  cur  netU} 


Experiments  to  ase^rtah  the  State  in  whieh  Spirit  exitts  lA 

fermented  Liquors',  tcith  a  Table  eMbitin^  the  relative 

Proportion  of  pure  Alcohol  contained  in  several  Kinds  of 

IVine  and  some  other  Liquors*     By  Willi  AM  TaoiCAs 


S£CT4  L  AT  has  been  a  commonly  received  opinioity  that 
the  alcohol  obtained  by  the  dlfitillalioa  of  wiue  dot%  not 
exist  ready  formed  in  the  liquor:  but  that  it  is  priocipally  a 
product  of  the  operatMon^  arising  out  of  ,a  new  arrangement 
of  its  ultimate  eleroeutti. 
Principal  '^^^  proofs  which  have  been  brought  forward  in  lupport 

pHxif.  ^  thii  theory   are  chiefly  founded  on   the  reamtcbet  of 

•  Tbis  rcf  u)t,  whicb  was  obtained  la  two  diflTrreat  triabj  Willi  fb^ 
faritition  of  only  0*l  gr.  correspoaiU  exnrtly  vrilh  the  prD|iortioaf  firen 
by  Mr.  Kirwan,  in  bis  TrealiBtroti  Mintrftl  Waters  (uble  i%\),  io 
whick!i&  ^rs  arc  ibp  quai^ilfy  uf  oxide  stated  to  exist  m  nio^of 
greeu^ulpbatc.  Bu(,  in  onJcr  to  cstabHtb  tUe  perfiTi  coluridrttrr of 
Ihefc  ff  ulu.  It  \voulcl  be  nrrcKf ary  to  know  ihe  pruccsi  which  Mr 
Kirwan  follgwcil.  Tbe  iron  in  lih  ciprtlmcat  ta  stated  to  bare 
obtarued  in  tbc  Hlutc  of  black  oxide. 

t,  Ph  I.  1j-4q«.  fof  isii,  p.  'j.;7. 
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to  wine«* 


tpoUcti  bj  il* 


Fubroni^t  who  attciDpted  to  trparite  alrohot  hy  taturnt'iR^ 
the  «fin8  with  dry  sobr«rbontite  of  pota«b,  but  did  nut 
•uccei'd*  •Uhoiif^h  hy  tht  sffme  m^nn«  he  could  detect  very 
minute  portions  of  alcohol,  which  had  been  piirjtnsfly  added* 

To  obuin  satisfactory  rt?*ulta  from  ta«ny  uf  the  foHowiiit^  Bram!vc< 
eicpehmtfnt»»  it  bi^came  necessary  to  eti)|doy  wines  to  which  ""o^'y  ai<l<^'1 
little  or  no  spirit  had   been  ndded ;    for  very  coriHd«sr«iM« 
addition  of  braudy  is  inude  to  mo^C  of  the  comnton  wiDes 
c¥«ti  ^Mrfore  they  are  imported  into  this  coiintry,     I  thrrefur^ 
occAVionnliy  used  Burifiindy,  Hfnnilai^e*  Cote  Roti,  Chmn-G-XMl  F'wiT 
paKt>*^4  Froiiti^nac,  and  soiu*;  olbtr  f  rrii».*h  wiuei  ;  to  which»  *»'>«  w^^^'W  *>• 
«vhea  of  the  be»«t  i^uality,   no  »|»irit  cuu  be  uddtf^U  as  even 
tbe  smallest  proportion  ifiipair»  Lhc  drltcucy  ot  thrir  flavautr* 
and   h  cotisei^iicntly    readily   detect4d    by    those   who   ar« 
accustamed  lo  taste  ihein.     For  these,  and    for  the  »ppor* 
tunity  of  ejiHiuiuia^   tnaoy  of  the  scarce  wjues  eiiuroenited 
in  the  table  aaoesed  to  thi»   paper,  I  am  iudebted  to  ihe 
liberality  of  the  Riii^bt  Honourable  Sir  Joseph  Banks. 

Do  Bdillie,  who  took  coniti^ieraUe  iuter«t>t  in  ihia  invetti-  Port  procured 
g^iioa,  was  also  kind  tnou;{h  to  proc^ure  for  me  aorae  port  ''"T^***^ 
wine^  sent  from  Portugal  for  the  eKprc^t»  purpose  of  aacer* 
taining  how  ioof^^  it  would  remain  sound,  without  any  addi« 
fioii  whatever  of  spirit  havitt^  been  fpade  lo  it. 

Laistly»  I  employed  ruisin  wioe,  which  hud  been  fermented  Riisin  Wine, 
without  the  addition  of  spirit. 

At  a  very  early  period  of  ihe  present  inquiry,  I  ascertained  rn»ufltcic*ncyof  i] 
by  ibe  foMowinj^  experiuients*   that  the  Peparation  of  the  *"''*^*'^"*^**^ 
fttcohol  by  meauH  of  subcarbooate  of  potash  was  interfered  te|«raie  tho 
with*  and  often  wholly  prevented  by  some  of  tb«  other  in- ^'^^^^^'' 
^redientH  of  the  wine. 

^  A  pint  of  port  win**  was  put  into  a  retort  placed  in  a  fmod  pyrt  wioe  di^%. 
heat,  and  ei«rUt  Oiiid  ounces  were  distdled  otrcr,  which,  by  "^'«*'»*"'J  t»ja»] 
Saturatiiin  with  dry  subcarbouute  of  po lath,  afforded  u bout  rated 
three  fluid  ounces  of  tolerably  ^mre  ^irit  Aoatiug  on  the 
surface. 

J  repeated  this  diati I lalion  precisely  under  (he  same  cjf^  but  ii  coulJ 
cumsfatjccs,  and  niixed  the  distjlJed    liquor  with  the  resi- '***^  ^^*''* '"**• 
duum  in  the  retort,  conceiving,  that,   if  the  spirit   were  a  relJiJm  * 
productv   i  now  should  have  do  difficulty  in  leparatiu^  it 

•  A  an.  da  Chitn.  vol.  XXXI,  |.  393, 
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Fjbrqni's    ex- 

nut  «occe«d 
vriih  iht 
dutlior. 


^iibcirbonate 
of  potash  add  • 
td  to  Port, 


anil  the  ak-o* 
bol  remained 
mixed  «ith 
extiicf,  ^c. 


(I^f.  parlofal* 
■"oUdI  added  to 
••CTCn  of  wine^ 
notie  could  t»e 


One  part  of 
alrnltol  to 
three  of  v/ii« : 
ftrt  separated. 


Thrtt  pans  of 

•  IrohnS  to 

^  <■  w  mo. 


from  the  wine  by  tlie  oHdilion  of  subcnrboumie  of  potssh; 
but,  although  ev^ry  pr«c»)ution   was  taken*  no  spirit  sepa- 
tcd  ;  -A   portion  of  the  kubcarbonitti**   in    combination    with 
bome  of  tbc   ing:rcdie(il&  of  tlic  wine,   formed  a  ^datinouo., 
compound,  uud  thns  prt^vented  the  appearnnce  oftbe  iil€ohoL| 

It  has  been  r<*marked  by  Tabronl,  iu  the  Memoir  i>V>ov< 
quoted,  that  one  hundredth  purt  of  uleoho)  purposeh 
added  to  wine  may  be  Separated  bj  ttubcarbonate  of  potash 
bnlfteverul  re^ii'titionsorthe  experiment  have  notenubleti  mi 
to  yerify  this  retull :  when  bowt'ver  a  cousidemblc?  addition 
alcohol  ha!i  bi-rn  mucfe  to  the  wine,  a  purt  of  it  may  be  agaii 
obtained  by  saturation  with  the  iuboiirbonute*  Tlie  ner« 
liary  addition  of  spirit  to  port  wintf,  for  this  purpose,  will 
teen  by  the  following  exptTiments. 

Four  ounces  of  dry  and  i«urm  subcarbonate  of  potash  wen 
added  to  eij^ht  fluid  ouncea  of  port  wiQ«,  which  was  pn 
vtou^ly  ascertaiaed  to  oflbrd  by  di^tillization  20  per  C€nt  o( 
alcohol  (by  measure)  of  the  specific  gravity  of  0'825  at  6o^ 

In  twenty-four  hours  the  mixture  had  separated  into  two] 
distinct  portions;  at  the  bottom  of  the  ve$«»el  was  a  btron;; 
solution  of  I  he  subcarbonate,  upon  which  floated  a  gehiti-^ 
noU9  jiubetaute,  of  such  consistency  as  to  prevent  the  escape 
of  the  liquor  beneath  when  the  vessel,  was  inverted,  and 
which  appeared  to  contain  the  alcohol  of  the  wine,  with  thftj 
piinciptil  part  of  the  extmct,  tan,  and  rolourinj^  matter.  (*om< 
of  the  subcarbonate,  and  a  portion  of  water ;    but  aa  th< 
e^eperimentt  rebte  chiefly  to  the  spirit  contained  iu  winei 
the  other  ingredients  were  not  minutely  examined. 

To  seven  fluid  ounces  of  the  same  wine,  I  added  one  fluj< 
ounce  of   alcohol    (specific   gravity   0^8 2a],  and  the  aam«{ 
quantity  of  ihe  subcarbonnte  of  potash  as  in  the  last  experi-" 
roent ;  hut  after  twenty-foul-  hours  had  elapsed,  no  distinct 
separation  of  ttn*  alcohol  hud  taken  place. 

When  two  fluid  ounces  of  alcohol  were  added  to  six  f!ui< 
o\inces  of  the  wine,  and  the  luixture  allowed  to  remain  un-^ 
disturbed  for  the  same  lenjjth  of  time  as  in  the  former  ex* 
periments,  a  i^tratum  of  impure  alcohol,  of  about  a  quarter 
of  an  inch  in  thickoeas,  separated  on  the  surface. 

The  addition  of  three  fluid  ounces  of  the  alcohol  to  fiv« 
fluid  ounces  of  .tht  wiae,  formed  a  mixture  from  which  a 

^  qumntitf 
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quant.tj  of  9[>irlt  readily  separated  on  the  turfftce,  wheo  the 
subcurbotiute  wofi  added,  and  thegeWunoits  compound  sunk 
nearly  to  the  bottom  of  the  vessel,  there  being  below  it  a 
ttmtif*  solution  of  the  Rubcarbonate. 

When  iu  these  experiment*  Madeira  and  Sherry  *refe  em-  Mtde'ira  uid 
ployed  instead  of  Port  wine,  the  reaulta  were  nearly  aimilar,    Shrrry. 

Jt  wns  ftUjj^j^ested   tome  by  Dr*  Wolla&ton,  thut,   if  the  PrcTioui  «epa« 
wide  were  previously  deprived  of  it»  acid,  the  subsequirut  »^^^onofihir 
Bcparation  of  the  alcohol,  by  means  of  potut^h,  might  be  le^  difTertnce. 
iuterfcrred  with*     I  therefore  tidded,  to  eight  Buid  ounces  of 
}>ort  wine,  «  sufficient  quantity  of  carbonate  of  lime  to  iia>  ^^ 

turate  the  acid,  and  separated  the   insoluble  compoundt  ^H 

prwiured  by  means  of  a61ter.     The  addition  of  potuiih  ren-  ^M 

dered  the  tillered  hquor  turbid,  some  soluble  salt  of  lime^  ^M 

probably  the  roalate,  having  pabsed  through  the  paper;  but  ^H 

the  fiei>aruiioa  of  .ilcohol  vms  as  indistinct,  as  io  the  experi-  J^M 

inents  just  related.  ^U 

Jt  is  coiniuonly  stated,  that  the  addition  of  lime  water  to  Lime  water 
wine  not  only  form*  insoluble  compounds  with  the  acids,  ^^^^  JJJ*  *^^^ 
hat  also  with  the  colouring  matter,  and  that  these  ingredW-aiHl  colourir^ 
cats  may  be  thus  separated  without  heat;  but  on  repeating  J"*'*erpetliBci. 
these  experimeots,  they  did  not  succeed,  nor  could  I  devise 
any  mode  of  perfectly  separating  the  acids,  and  the  extract* 
i ve and  colouriu{(  matter  (excepting  by  distillation] »  which  ^M 

did  not  interfere  with  the  alcohol,  ^B 

If  tiie  spirit  afforded  by  the  ditCillation  of  wine  were  a  Whether  dilT- 
prodttci,  and  not  an  educt,  I  conceivetl,  that  by  performing  *'*"^*  **^  **'^ 
the  distillatiOQ  at  different  temperatures,  umerent  propor*- tiiUtioudifecti 
tjons  of  spirit  should  be  obtained,  '***  'P^"** 

The  following  are  the  experiments  made  to  aicertain  thif  «^^ 

|H>iot.  '^1 

Four  ounces  of  dried  muriate  of  lime  were  dissolved  in  Rort  distilled 
eight  fiuid  ounces  of  the  port  wine  employed  in  the  former  **  *^*^** 
cxpefimeots:  by  this  additiODt  the  boiling  point  of  the  wine»  ' 
which  was  190*  Fahreoheil,  was  raised  to  200*.     The  «olu»  ^m 

iu>Q  wi^  put  into  a  retort  placed  in  a  sand  heat,  and  was  ^H 

kept  boiling  until  four  fluid  ounces  had  passed  over  into  ^H 

tbe  receiver,  the  specific  gravity  of  which  was  0*96316  at  '^H 

6^  Fahrenheit.*  The  M 

^  It  WIS  supposed  thst  in  this  espcrimant  a  »ni«U  portloo  of  ibariste  ^H 
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TKe  expfTtmpnT  j  i,^  fftn4  ounces 

tlie  wftie  without  ni  v  ,1  ijme  quanlfty  wai 

difetitTtfd  tivtt,  as  iVilfltr  Unt  experiment:  its  specific  grotitj 
at  6u®  Fabrf  jiheit  *»>  *V^g€31 1. 

iivamcterHTb^  '"'TJi^hf  fluiH  tuifires  inf  the  wioe  were  dinfillfd  fn  m  water 
Ij-iTlj;  ^brn  four  fluid  eiiiic, »  hud  pai>ted  over,  the  heat  waf 
uiihdrftwn.'  The  spfriffc  ^raviiy  of  tf»e  tiqiior  in  the  Te-rJ 
cv-lvi?r  \»fls  0*963^0  Ht  (To*  Fdhrt  nheir, 

ind«tUO*.'**  '  '^f*  quuntiij  oftfj*-  wine,  as  in  the  last  expenmeni 

r  ..  ::lled  at  a  tifnrp«frdtiJrif  not  exctt^hig  IflO'  Fi»hreo< 
I  .  ThU  temperaturt;  wks  k»*pt  up  from  fotir  to  flve  hoiiri 
for  1'  *  f  torrid  of  whu'h  period^  foul 

Duiif  •  .  'he  ret-efver^  ita  ^p^clfic    g«vit^] 

jit  60'>as  ahcertuiT.fd  ttf  be  0*1)6"  1 4. 

No   difference      It  Wiiv  be  conetiidi^,  from  ihf&e  resuitt,  that  the  pi 

•PJ^f^n^'X    *"  p6r^t>n  of  nieohol  tu  i^t/t  Infltienctd  Uy  the  temv»ffiture 
'^    *         wliidi  wine  16  di«itU.»*d,   "he  v:>rjaijon  of  ilif  sf>eciiif  ^mvitu 
in  ihreaUtiifle  rKpermieotH  bting  even  lets  than  mij^jbt  h«i 
heert  rltp^'Gled^  when  ib«*'d4*ricary  of  ibe  openttion  by  whid 

'    ^  they  are  UHferlTiintMl  1»^  co'.iM«i*'i'ed. 

Attempt  10 »«.      I  Have  rcpfateillr  ecrdea^oured  to  nepnrvLteihe ip'trk  frtntt\ 

pAf^ie  thospU^^e^  br  fttibjer^'r»»$?  it  16  WW  t^mp^tttiiret,  «ith  «  view 

fit  by  iieextng.  ^  ^.        '  ^  '   i     .      1  .  •         , 

freexe  tri^  arjueou*  pnrt;   mil  wheti  the  tetnpernttire  1?  sni 

t' 1  en tly  reduced,  the  nUo\t  of  the  wiwe  forms  11  spftnp'  ciiV( 

of  tfe» 

T'  Irt'k  iriMofe  of  one  ffuid  wince  of  alrohnl  with   three 

ufa^*er,   f  dissolved  the  resrdnkry  matter,  Btforded  by  evup 
latijj'^  iboT  llovd  Ounces  of  Port  >*irie,   nrn\  f^ttempted 
separate  the  altohol  from  tbfs  artificial  mixture  by  freeiii 
but  a  spmigy  riikc  of  ice  was  produced  as  in  th«  last  «p«i 
ineut. 

Bwt  vlactmaj  WhWi  the  temperature^ is'tnorc  ft^dually  r^oce^*  an« 
wheiT  Wge  quatititieV  of  wine  ftre  operated  upon,  the  sepa- 
ration of  alcohol  t^ue^eeds  to  a  certain  extent*  and  thi»  poi 
lion  wKich  hrst  freezes  in  |>rinciprtHy»-  if "  not  entirety  wale* 
hence  in  ^ffme  cotyotries  ihib  method  is'feniplnyed  to  reiidi 
wine  strong,  ' 

pf  lime  mighi  b^ve  pasted  ofcr  mto  ihc  rrceivcr,  bu4  «he  tiii«»ll«d  Ij<iv< 
dill  not  atford  the  -brightest  tncei  of  ii,  t«  itie  tests  of  oxalate  0/  Jtmi 
iod  0UraTe  «r  «Uter. 


b«  made 
*fro«i;er  by 
reciii^g, 


^ 


pro-j 


expenmenu. 
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ITATC  AlVO  CIUAKTITY  QF  SPIEIT  IN   rC&UENTED  |.IliUOR«« 

Sect-   H.     Huvio^  ascertained ,    that  ulcohol   exisU  ut  ReUdvc 
win6  ready  formed,  and  that  it  is  not  productfd  duiiti^  di»«  p>«u'uof  *1- 
iilUtioa,  1  employed  iKia  process  to  discover  the  relative 
proportjoo  or  alcohol  contuioed  indifferent  f^ines. 

In  ibe  folIowiQg  experiments,  the   wine  was  dibtilled  in  Mode  of 
gli^B  reiorlSj  and  the  escape  of  any  nncondensed  vapour  *^"*^^'',^f^  ^^'^ 
wts  pirercnted  by  employing  aufficiently  capHcions  receivers, 
vie\i  lutedi  and  kept  cold  during  the  experiment. 

By  Q  proper  tnana^emeut  of  the  beat  towards  the  end  of 
the  process,  I  could  distil  over  nearly  the  whole  of  the 
«rine  wilhout  burning  ttie  res^iduary  matter:  thus,  from  a 
pint  of  Port  wine,  of  Madeira,  of  Slwrry,  &c.,  I  distilled 
off  from  fifteen  fluid  ounces,  to  fifteen  fluid  ounces  and  u 
half:  and  from  the  ssnie  quantity  of  Malaga,  and  other 
wine«>  containing  much  saccharine  matter^  1  could  readily 
distil  from  fourteen  to  fifteen  fluid  ounrea. 

Id  order  to  ascertain  the  proportion  of  Rlcohol  with  pre* 
ciiiion*  pure  water  was  added  to  the  di&itillcd  wine,  eo  a3 
nearly  to  make  op  ihe  original  measure  of  the  wine,  0  very 
•small  allowance  Wing  made  for  the  apHce  occupied'by  the 
solid  iogredieota  of  the  wine,  and  f<tr  the  ittt- ntabte  loss 
during  ihc  experiments:  thus,  five  fluid  drachms ^nd  a 
half  of  distilled  water  were  added  to  fifteen  fluid  ounces  ;ind 
a  quarter  of  the  liquor  procured  by  the  disJtVlfulion  of  a  pint 
of  port  wine,  and  in  other  cases  nearly  the  same  proportions 
were  observed.  This  mixture  of  the  distilled  wine  and 
water  was  immediately  traoiferred  into  a  well  stopped 
phial,  and  having  been  thoroug;hly  agitated,  was  allowed  to 
remain  at  rejit  for  some  hours ;  its  specific  gravity  (at  th« 
temperattire  of  6o®  Fahrenheit),  wns  then  very  caJi-fully 
^jcertnicied,  by  weiglring  it  in  a  bottle  holding  exacMy  one 
fhouiaud  grains  of  distilled  water  at  the  above  tempMtnre, 
and  the  proportion  of  alcohol  per  x^etlt«  hy  measurtt  was 
estiitlmted  by  a  reference  to  Mr.  O  "  '  i  ki>lcs*,  the  spe- 
cific rrayity  of  the  standiiid  alcohol  <  bi500  at'Co**. 

As  the  most  convenient  mode  of  ethrbitmfp  the  re^liUs  of 
these  numerous  experintents,  I  liuye-thTT»wii  them  into  the 
larw  of  a  table  ;  in  thu  first  column  tha  wine  h  speufit^d  ; 
the  secood  contains  iti*  specific  gr^itty  a{^er  dUtlllatton*  an 


♦  fhU,  Trans.  179^ 


obove 


fiou*  fcrmtuu 
«d  liquor;*. 


STATE  AND  QUAKTtTT  OF  IPtEIT  IK   rE&MENTED  LIQGOEI. 

iibove  described  ;  and   the  third  exhibits*  the  proportion  of 

thi/pure  Bpiilt,  which  every  hundred  (jort^*  of  ihe  wine  con- 

1410.     !  huve uUo  inserted  porter,  ii1e»  cider*,  br»ody,  and 

some  other  spintuou^i  liquor)**  for  the  convenience  of  coiu* 

paring  their  strength  with  that  of  the  mnes. 

Proportion  of  Al- 
Wide.  Specific  Grsfil 7 af>       cobot,  perCmt, 

t«:rl>i»ulliinon.  by  Measure. 

Port    ..** OH)76j(i  21-40 

Pitto 0-97532  22-30 

Ditto 0<»7430  23  39 

Ditto :*;••••  0-97400  ^71 

Ditto  ff  •••••••••  0-97346  24-29 

billO  •*•••*••-!•*•  9'97-3O0  iiSB3 

Madeira. **<••---•  0'97S10  ]9'34 

Ditto 0'976^^  «l*40 

pitto  .f ••-»•  0-97380  «3*93 

Ditto  *f  ••*«•••<«  0*97333  24'42 

5hcrry    0*97913  18-«S 

Ditto -•...'••*,••*  0-9786i  18-79 

Ditto  .  •  -  * .,. .  •  v  •  *  0-97765  19-8 1 

Ditto -M- •••.•/♦. T  0-97700  19^33 

Claret».  ••••••••••  0*98440  1291 

Ditto • 0*983^0  1408 

Ditto •  •  •  •  •  0-9809^  iS-^'i 

CalcaycUa  ^  t 0  979 -^^  J  9-10 

Lisbon    *• 0*97S4€J  18-94 

Mala^;* 0-98000  17*216 

BuceUas 097890  ie'49 

Red  Madeira 0-978J>9  18-40 

Malmsfjy  Madeira  0-98090  10*40 

Marsala    O-97196  25*87 

Ditto 0-98000  17^ 

Red  Chacnpagne  -  f  0-98608  IV30 

While  Champsgne  0*98450  12*80 

Burgundy ^  0  983o0  I4'53 

Ditto r«*«*f*  0*98540  ]l'95 

•  Till!  proportiori  of  spirit,  wbicb  maybe  cil5tiim«^  from  lli«c  iWm 
liqnon,  isctibj«ct  to  eoasi<lei^ble  ▼ariatioiilu  diffacultUBplcs  •  tilt 
number  given  for  rach,  ia  the  tabic,  li  thcrtfurt  the  meaa  of  •cveill  ^_ 
ej<p#nnicnt»,  as  i^dlc^  not  sam  wtcfts^y  to  specify  tliem  «rparAffe||.    fl 

Wbitt™ 


HlTCOftOLOOlCAL  TjL»LE. 

Proportion  of  Al- 
Wifle.  Spccrfic  Oratfty  if.      cohol,  per  Cent. 

icr  Diiuiktion.  by  Measure, 

White  Hennitage..  0*97990  17*43 

Red  Hertnil«ge  -  •  •  •  0-98495  1 2'3 2 

Hock 0-98J9O  14'37 

DillO 0*98873  8-88 

ViDde  Grave 0'98450  12'80 

Frontigoac •••  0'98452  I279      ' 

Cote  Roii 0*98495  1 2*3  i 

Rousillon   .....-•-  0*98005  I7"i& 

Cape  Mad«fi  ra  •  •  •  •  0*979'24  J  3*  1 1 

Capf  Muschat  •  *  >  •  0*97913  18'25 

Coostatitia 0*97770  1975 

Teut   098399  13'30 

Sheraaz..* 09817^  I5'52 

Syraca&e 0  98200  Ifi-^b 

Nice    0*98263  14-63 

Takny    O98760  9*88 

RaUia  Wine 0*97205  2^*77 

Grape  Wioe 0'g7925  J 8*1 1 

CuiTunt  VVine    •••*  0*97696  20-55 

Gooseberry  Wioe  •  -  0*98550  11*84 

Elder  Wine    ......  o*987Go  9*87 

;yder..*..f**...  0*98760  9.B7 

•rry  ••»  .^  **••••  •  0-98760  9'87 

Browo  Stotit 0*991 16  6*80 

Ale 0*98873  8*68 

Braody   *•... 0*93544  53*39 

Rum  ••••#*.*»«..  093494  iSa-Ca 

Hollaods    0*93855  51*60 


7S 


Proportion  of 
alcohol  in  ▼»• 
nous  £cri 
edliqiMH* 


XL 

ftoTQlogical  Table  far  1811.     In  a  Letter  from  the  Right 
Hon*  W.  J.  Lord  Ghay. 
To  WILLIAM  NICHOLSON,  Esq. 
SIR, 

JL  HE  inclosed  Table  is  the  result  of  last  year's  observa-  j^^rcorolcm- 
tioof  at  Gordon  Castle,  the  reaideiice  of  the  Duke  of  Gor-  c;ii  ublc 
dot) ;  wblcbt  if  you  choose,  you  may  pubU:>b, 

It 


74 


It  vould  ftnUute  the  promotion  of  meteorological  sciencs 
wrjr  ittucb*  if  regittcrt  ef  th«  ttate  of  the  atmfK^plitire  were 
xBord  generally  kept,  aod  the  resulti  oiore  publicly  diffuMrd, 

1  rtrnaio*  fir. 
Your  mo6t  obcdieot  humble  tenrantt 

TWICKENBAM,  GRIT 

l^ike/Aprilt  1812. 
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on  VSOETABLE    EXTRACt, 


n 


On  Extf4Ct  und  the  SaponaccQUS  Principle;   by  Mr* 
ScBitAO£ji«  qf  BerHn* 

jc\FTEH  qtiotiti)*;  the  wopk«  of  Ro?w»,  Mermbstaedt, 
Trommstforf,  Fourcroy,  and  V«uque|ir»t,  all  of  whom 
have  examined  the^e  two  matters,  the  authnradtUt 

If  oxidation  be  the  principDl  ch«*r«cteu!«tk-  of  crittrfiet, 
cinchona  la  the  fiubstouce  that  shoulft  be  pvefrrred  for 
obtJAifltiit;  it.  Accordingly  [  exhuuetted  sonle  cinchonu 
{china  Juica  et  officmalix]  by  utcohot»  till  the'menstruuin 
wriis  no  Ion jjer  coloured.  The  tincture  obUincd  baid  ho 
iu;tioa  on  ttolution  of  gdutiue^  but  it  reddened  IltmuH 
paper,  and  precipitated  aulphuie  of  iron  green. 

Havin;^  aubjectfd  the  tiuctarii  to  dc^lillatioti,  w;^ter  was 
poured  on  the  retid^um  ]  when  a  sedtment  formed,  whirli 
was  tteptiratird. 

The  oinchona^)Khaui«ted  by  ulcohol  Maii  treated  wj^th, cold 
water.  Litrtiun  piiper  and  enlphnte  of  iron  wert;  nolper* 
€eplib1y  affgited  by  the  iitipreisioii;  but  it  precipitated 
ge1atini.'«  Thra  aqueous  solution  vrws  tvaimmht^  Hud  re* 
dissolved  jieveml  times,  and  each  time  the  prec'tjyitaie  that 
formed  vraa  jpolleded*  La-^tly.  this  extruct  wtfs  porffied 
from  ctMchfjf^a^e  of  time  by  alcohot«  and  mixed  i^ith  the 
ali:ohobc  tincture. 

The  cinchpna^  ihat  hiid  been  treated  successtveTy  by 
idcoho)  and  coUi  water*  was  boiled  in  wmIit*  The  browi) 
d^PCoctioQ  wa^  lik^wi«e  evuporated  and  i\.di&^lved  sev4'|nl 
timeM,  t»kini(  care  to  separate  the  flocciileut  matter  lliai 
•ivibhidfd*  Thi»  sediment  u^ttded  a  brown  po^vder,  hariiig 
-diatinctiy  the  smell  of  extract  of  cinchoud ;  ^liirh  wi»s 
little  koltible   in  boding  water,  or  iu  atcoiiol.  bui  fornied  a, 

^  Ann.  4'  Cbim.  iro%  LXXIf,  p.  <^0.  Abr'Klgrd  fmin  Gebteu'i 
JoartiaTby  Afr.  Vogel, 

f  He<r  al«*i   a  paiior  on  ▼r^gHahle    utring^nttf,    bv  Tir.    B6Btoelc» 

<^oniraml,  vvl  X3^IV,  p  S104,  i^4i,  io   which   ibe  vxi»teiic«  of  ektrftct 

as  a  •eparaic    principle*  if»  rendfred  v^xy  ({utfHtiait^i.Ue.     Dr.  Henry 

h^mtwr  rcHiiiurkNy  Elcmeuts  of  ChcinNtry,  vo!.  II,  p.  ia)|  that  Dr« 

BoAtocI:  ilid  not  exam iiie  the  extract  from  i>affivn«  C, 
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Treated  \ril!l 


coli  vitet| 


^.-T 


tnd  boiling 

water. 


feline. 


wd  liquor  with  cuuttic  lixivium.    When  no  more  sedimi 
formed*  the  liquor  was  added  to  the  two  precedini^obtttiQed 
by  ttlc<»hol  and  cold  water. 
Tlie  extract  More  than  a    hundred   evaporations   and    sotutionn  vn 

f^muMu^n^^^^  by  the  help  of  a  wntcr'bulh.     Thus  the  palvcrul 
«k4cvsp*n-    matter  wa»  reduced  to  a  sm^W  quantity,  aY>d  the  colouf 
the   liquid   becumc  deeper.     By  repeated  solutions  al 
the  whole  was  converted  into  powder.     Of  four  ounciHi 
cinchona,  that  had   furnished    the  extract,   t3  grains  [r] 
residuum  were  Ieft»  un  which  pure  alcohol  would  not  aci 
Aciui9  of  9M*     The  infusions  of  cinchona  then  coataincd  extract,  wh 
fir«£t  vainio^   precipitated  iron  of  a  green  colour;  a  [)roperty  that  ext 
losesg  when  it  reaches  the  nsaximuui  of  oxidation. 

Gebtloe  precipitates  the  extract  of  cinchona  butfn 
and  the  !>upeniataiit  liquid  com  ports  itself  in  the 
tsanner  ati  infubion  of  cinchona. 

>    Solutian  of   tin   precipitates  the  infusion  of  cincho 
b'ot  the  supernatant   liquid  has  still  the  same  properti 
for  it  forms  a  ^reen  precipitate  with  iron«  end,  when  boii 
some  tiaae»  the  extract  becomes  oxided,  and  falls  down 
a  flocculent  6ediiueat.    Tin  therefore    precipitates  the 
tmct  only  in  part;  and   the  tame  takes  place  with  li 
mrater*  or  with  a  solution  of  alum. 

Pure  alcohol  doeii  not  dissolve  extract ;  mnd  its  action 
still  farther  diminished  by  the  oxidation  of  the  latter. 
When  cinchona,  or  its  extract,  is  distilled   with   wa 
the  product  reddens  litmus,  without  rendering  the  soiuti 
of  iron  turbid.     But  if  extract  of  cinchona  be  di«tilled» 
till  it  becomes  thick,    the  distilted   product    preciptta^ 
sulphate  of  iron  ^reen»  and  comports  itscK"  like  the  su' 
stance  of  coffee. 

To  obtain  the  saponaceous  principle,  the  rpots  of  gentian 
■nd  of  so6p-wort  were  treated  with  alcohol.  The  alcoholic 
piWiciplefroniirncfiire  af  gentian  wasentporated  and  redissoUed  in  water. 
A  resinouli  subsupce  wag  deposited.  The  filtered  liquor 
reddened  infusion  of  litmus  powerfaUy*  but  did  not  pro- 
duce a  green  with  solution  of  iron. 

Neither   muriate  of  tin,  lime-water*  hop  gelatine^  rto* 
dered  the  liquor  turbid. 
The  liquid  extracted  by   weak  alcohol^  and  afterward 

diluted 
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of  «QBp> 


Jiluied  with  water,  containing  the  saponuceous  principle, 
was  €vai>orate<i  utid  redisiolired  40  or  50  timt^  on  a  water* 
With,  Each  time  a  brown  powder,  insoluble  \n  waier  or 
a)cobot»  was  thrown  dowu« 

The  mother  water  oF  the  lofasion  of  gentian  wat 
•liJi^l  by  oxigcn  gas*  and  by  oximuriatic  acid.  The  ^x* 
tract  from  gentian  therefore  is  less  greedy  of  oxigeo  than 
that  from  cinchona,  but  oeverthele!»s  it  bt:comei  oxid<Ki, 

Though  the  infasion  of  gentian  difters  from  thatof  cin* 
choim  in  not  acting  on  tin  or  time,  still  we  cannot  any,  that 
it  contains  a  saponaceous  principle. 

If  extract  be  insoluble  both  in  pure  alcohol  and  in  fther; 
and  the  saponaceous  principle,  or  the  snbitance  go  cntjed, 
^njoy  the  same  properties  ;  what  arc  the  characteristics  of 
the  latter  ? 

Tl)e  root  of  aoapwort  was   treated  in  the  same  raanner*  ^^^ 
The  infufcjon  comported  itself  with  gelatine  and  the  other  woit  trMied'la 
reagents  like  that  of  gentian,  '^'  **"**  "***»- 

Tiie  saponjiceous  principle  and  extract,  having  the  ftame  Theamewitib 
propertiet,  it  should  be  called  therefore^  agreeably  to  the  cxtn»c^ 
French  chemist*,  extract. 

The  matter  in  coifee  announced  us  a  new  substance  by  Frinciple  i» 
Cheoevix*,  and  by  Pay^se  as  a  new  ocidf,  does  not  differ  *^*°'*  **** 
perceptibly  from  the  extract  just  described. 

Extract  then  is  an  Immediate  principle  of  vegetable?,  exists  Propeftiet  aC 
ing  under  various  roodi6cation?.  It  combines  with  several  roe*  **'****• 
tatlic  oxides,  particularly  those  of  tin  and  iron,  and  pro* 
duces  a  green  colour  with  the  latter.  It  unites  aUo  with 
lime,  and  with  atomioe.  It  always  contains  nitrogen. 
When  concentrstod  it  exhibits  a  transparent  mass,  more 
or  lets  brown,  which  attracts  the  mot&toTe  of  the  air.  Very 
frequently  it  contains  free  acetic  acid,  muriates,  and  a 
aaccharine  matter. 

In  living  vegetables  it  appears  to  be  colourless;  but 
exi^en  imparts  to  it  a  black  colour.  This  appears  pro- 
bable from  the  sap  of  trees,  which  ia  white  when  it  first 
l!ow$  from  them. 

It  it  very  probable,  thattaomn  ts  t  modification  of  extract.  Taooin  proto^ 


•  Src  Jonraal,  vol.  It,  p.  lU.       f  Ibid.  v«l  XVtl^  y.  19$. 
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llf  AtlrSI*   or  CIlROItiTE  Ar  t«OIF. 


ttofiof  it« 
Crt^ncnl    con- 


Uj  a  modHic*-  It  poMeitses  all  iU  properti^»»  (nil  in  additi<»n  that  of  cMil* 
b'mnjj  with  ^tiie. 

TKiiB  it  foltowi*,  1^  Thai  the  auponaCeoti*  prinr»p»e,  which 
has  been  5i)i<i  to  huve  Wen  found  in  several  vrgetabl 
not  e]n»t:  tt  is  noihinfc  h«»t  #*x!n*ct. 

3,  That  extract  baa  tb^  property  nf  reddening  th« 
colour  of  litmus. 

3,  That  tht»  sabstanc^  is  M>ltible  ttn]^  io  water  and 
luted  olrcbol ;   neither  pure  akn^hol  uor  ethef  having 
■etton  on  it  mUeii  well  dried. 

4»  Thiit  when  it  h  diluted  with  a  great  deal  of  waiter,  if 
it  be  b^Jiled  in  contact  with  air  it  absorbs  oxigrti,  and  U\h 
down  ill  a  ponder  insoluble  both  in  water  and  in  alcohoU 
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XIIL 

An  Examitiation  of  the  Chromale  of  If&n  a/  the  Urati 
Mouniainf,  in  Siberia  i  6y  JMir,  Laugice*. 


'm  Siberia. 


N  the  year  7  Mr«  Pontier  discoveredl  to  the  departing 
Chromateof     of  the  Var«near  the  mnnsioo  lioufie  oflA  CaMade,a  oiinei 
Iroii^^ou^d  ia  ^^^^^  yi^^  TasBuert  first  ascertained  to  be  a  compound 
chromic  acid,  and  oxide  of  iron.     Mr.  VaiK]ueUn  ronfu 
tbi>  unalyMs;  and  beside  a  difference  in  the   proportiotii 
annotiuced  the  presence  of  alumine  aixi  silex, 

Mr*  M^der  has  since  found  in  Siberia,  id  the  Uraliati 
Moiintuio*'^  a  subtlance  luiick  refiembVing  the  mineral  of 
the  Vur,  The  examination  of  this  $ubtt3uce,  a  ^pccimei^ 
of  which  was  presented  to  the  author  by  Mr;  Steinuchi 
of  the  Society  of  Apothecaries  at  P»ri«,  is  ihe  subject 
the  present  paper,  in  which  \hv  ret»ults  of  the  author's  ai 
lysis  are  conipured  u  ith  those  of  Mr,  Vuuquelin. 

Though  the  Siberian  mineral  pretty  closely  rtsetnbles 
Coroparison  of  appearuuce  that  from  the  Vur,  there  is  rearan  to  conjectui 
on  exafniuin^  it  with  attention,  that  the  melat  in  it  is  (n< 
pure:   its  fnicture,  instead  of  btln^  graDu1ar»  h  fofiatej 
itametalUo  lustre  is  more  vivid;  apd  in  general  it  is  le» 

♦  Ann.  fl^Chim*  vi»!.  LXXVUI,  p,  TO*    At^rU^  from  the  AniutSu 
]llu5euni  d'Hwt  Nat.  wl*  VIj  p.  c#i3,  • 
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AVAlTitI  or  CBROMATE  OV  fHoif*  9f^ 

tnUed  vAth  earthy  matters.  On  some  parts  ot  its  surfbee 
the  specimen  exhibits  g^en  spob,  iwhich  mny  be  Icnmvn  ibr 
oxide  of  crorae.  Its  speciHc  gravity  supports  the  opinion  of 
its  gre*teT  purity.  That  of  the»|>ecimen  is  4»0575>»  while 
that  of  the  Tnioeral  of  the  Var  ife  only  4'03«6.  Thi»  diflfer* 
eace  in  the  gT'avity  indicates  of  coarse  a  difference  iu  the 
proportions  of  the  metallic  matter  contained  in  thete  tsr<» 
varieties,  and  this  the  analysis  proves. 

From  the  experiments  related  in  the  paper,  which  are  too  Component 
lon^  to  be  inserted  here,  it  follows,  that  the  Siberian  P^^*« '^f** 
mineral  contains,  in  100  parts,  ^^^  "** 

Oxide  of  chrome ••*« 53 

iron ••••••34 

Alumine  ••• ••• ••••h 

Silex 1 

99* 

These  reaalts  differ  a  little  in  the  proportions  from  the  ^^^  ^^^ 
followiug  obtained  from  the  mineral  of  the  Var  by   Mr.  Frsock 
Vuttquejin; 

Chpomic  acid ••..».•. .43 

Oxide  of  iron   «*..*... 34 

Ahittkine •••♦igQ 

SUex 4«.«  ^ 

99. 

I>oes  chrome  exist  in  the  state  of  acid,  or  in  that  of  oxide,  xhey  tra  \ 
io  the  mineral  called  chromate  of  iron?  Mr.  Godoa  de  *>»Wy«cnchi^ 
Saint-Me^miu,  in  a  paper  on  the  artificial  comtmations  of  tut  ccwi*^^ 
chromic  acid,  is  inclined  to  tbinlc,  that  it  is  in  the  slate  pounds  rfth» 
of  oxide.  Mr.  VaiicjuelinT  in  his  report  on  that  l*«P^r»  ^i  o^chmrc 
•ppcars  dispo9ed  to  adopt  the  same  opinion,  Mr.  Laugier 
agrees  io  it,  and  supports  it  by  the  following  reflection.  No 
direct  experiment  proves,  that  chrome  is  in  the  acid  state  in 
the  native  chrooiates  of  iron ;  and  we  have  so  much  the  less 
reason  to  think  it,  as  slightly  calcining  the  green  oxide  of 
chrome  with  caustic  potash  is  sufficient,  to  convert  it  almost 
immediately  into  an  acid:  it  is  quite  as  probable  therefore, 
that  chrome  is  in  the  state  of  oxide  In  the  mmerali  of  the 
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AKALTtU  or  CBKOM JIT£  Of  lltOir. 

Var  apd  of  Siberia*  ss  lo  that  of  acid  ;  and  quite  as  rational 
to  couaider  tbem  as  compoundt  of  the  OKid«s  of  iron  and  of 
chrome,  as  chromates  of  iron. 

Since  I  have  ficiUhed  the  cxamioatioD  of  this  roineraU 
adds  the  author,  I    have  learned,  tliat  MrJ  Lowitz   has 
analysed  the  same  suhtanre.     I  know  not  what  are  preciselj^H 
the  proportions  of  the  principles  found  by  him:  but,  to^| 
jud^  by  the  note  on  the  subject  inserted  in  the  Journal 
de  Physique,  the  results  he  obtained   nearly  agree  with^H 
mine;  since  it  sayi^,  that  he  found  in  the  Siberian  niioeni|i^| 
more  than  half  its  weight  of  oxid^^of  cbtome,  iron^  alumtae, 
aad  a  little  silex. 


SCIENTIFIC  NEWS. 


T, 


H£  Jacksonian  Prize  of  the  Royal  College  of  Surgeoi 
in   London,    for  the  year    1811,    hiis  been  adjudgtNl 
Mr*  Joseph  Hodgson,  of  Bucklerbbury,  London,  for 
dUsertalion  on  the  diseases  of  Arteries  and  Veins;  co 
prising  the  pathology  and    treatmeot  of  Aoeurism  and 
ivouuded  Arteries* 


To-  Correspondent $f 


Mr*  Lifdiati^i  paper  is  obliged  to  he  deferred  It//  next 
flNMsfA,  the  pUttes  for  both  mtmbirt  of  the  Joutnul  for  the 
pre9evt  month  having  been  some  tinit  in  hand^  when  it  icas 
reethed. 
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ARTICLE  I. 

A  Deicripthn  of  the  Smkrologoineter  for  ascertmning  the 
Tenacity  of  Metaf^,  Siik^  Cattunt  and  Linen  Threads^  Sfc^ 
invented  Vt/  Mr,  E.  Lydiatt,  Pro/esudr  of  MechanicSp 
and  Lecturer  on  Metallurgy  and  Mattp/aciureSt  ^c. 


To  W.  NICHOLSON.  Esq. 


Sift, 


Jl  N  the  course  of  much  practice  in  the  application  oF  metals  Tenacity  of 
to  the   purposes  of  delicate  niachinery,  1  hsive   frequently,  ^g^t/bT"*' 
found  it  necessary  to  ascertain  their  compamtiv^e  tenacity  ;  knovrn, 
nod  hUo  of  alloys,  in  different  proportions  of  combination. 

To  do  thU,  I  have   adopted   the  process  employed   by  and  songhi  bf 
Muschenbroeck   and    other  foreign    experimenters  on   this  ^f*^*"j^^(!^j^'^ 
subject;  that  is,  by  drawing  the  iiief:Hl%  to  be  subjected  to  froio  wire* 
experiment,  into  wires  of  a  given  ihlckDess,  and  then  sus- 
peudini;  them  vertically  by   one  extremity,  while  weights 
were  attuchiHl   to  the  other;  which  ^eights  were  increased 
by  fractional  additions,  till  a  sepamtiotiof  the  particles  took 
p'iace. 

The  Teuults  obtiiined,  however,  by  the^e  experiments,  I  xhemu 
never   found  sati.Mfaclorily  correct,  on    account  of  the  im-  »ti«faqtoTjf 
posatbilily  of  increasing  the  weight  attached  by  sufficiently 
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smull  proportions  as  not   in  mont  instances  to  exceed  vthnt 
was  ab«io1uteiy  necessary  to  effect  the  required  purpose^ 

I  begun  thcrefol-e  to  consider,  thut  the  employtnetit  of  A 
spring  tni^lit  be  more  effectual  for  my  purpose  thtin  weight 
I  uccordiiig    tried    a     common    spring  steelyard,    which 
however,  I  foiitid  objectionable,  from  the  difficulty  of  notin 
the  breuVinti  point   prein*ety   on  the    ^rn«lna*ed   nlide,  b 
reiwon  of  lis  being  iniitantanlaneoualy   carried  back  by  the 
recoil  of  the  spring:  an  olnjection  tifTtc^ini^  the  accuracy 
the  ex|)erifiient  as  matedalty  as  that  above  fitatcd   again 
the  weights. 

Af^er  a  little  fartlier  consideration  on  the  subject,  I   co 
trived  a  method  of  conibiiiing  a  srre^  with  the  spring,  m 
way  which  I  have  found  effectutally  to  give  a  force  capabl 
of  being  flppToxiruHted  to  the  required  point  by   the  most 
Uniform  and  gradual  iucrem^nts  ;  constituting  t^rrehy    an 
experimental  accuracy,  which  I  believe  impossible  to   be 
obtained  from  weights  however  applied. 

Irt  this  arranfTpment,  by  the  rot:iry  moiion   6f  the  sere 
An  index  »•  niovt'd  round  a  quudrantal  ocalf,  gradauted  wit 
Ih^t  and  their  decimal  ptirts;    and    this  index    remaiuin 
fltationnry  at  the  breaking  point,  an  accurate  indication  ol 
tlif*  quantity  of  force  is  obtainedi  and   can  be  noted 
pleasure. 

Thii*  contrivance  being  considered  capable  of  an  extensivi 
and  useful  application,  is  the  reason   I  solicit  its  |»ubtiei 
thrbugb  ihetnedinra  of  your  Scientific  Journal. 

The  whole  of  the  Smicrologometcr  is  represented  in  tii 
RDuexed  drawing,  which  I  hope  will  be  rendered  intelligible 
by  a  short  explanation. 

Fig  1,  Plate  111,  is  a  pcrtpective  view.— AA  a  piece  ©f 
wood  of  Boy  required  length  uiid  thickness,  at  one  extremity 
of  which  is  tcrewed  the  brass  plate  BB.  On  thi«  are  dxed 
the  l*^■o  sitafidwrils  CC  ,  and  into4heiM;  is  pivoitcd  tlie  endl 
fihrew  £i,  furuijhed  with  ihc  uut  e,  whiib,  on  turning  t 
bcrew  by  the  mierometej:  head/,  moves  backwai^d  and  foi^ 
ward  jit  pUasure. 

Thift  fiuthiJ**  slider  g^  attached   to  it  under  the  »ctew, 
f^ud  passinif  throtjgh  a  hole  in  the  fctandard  C,  in  which 
litde?  freely  ii«  tbc  nut  is  movcd.<*^A,  an  immuTablv  rou 
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^Bpi4^ce  of  bruss  pas^iag  through  u  hole  in  the  lower  extreiui*  The  appnf&tc^ 
^Vty  af  the  out>  and  huTiDg  iu  end**  secured  in   the  staiidtird*  <^'^*''^<^' 
^BC  Ct  is  iaUnided  to  atcaJy  the  motion.     G  xfnt  tub«co»ttita* 
^Bilig  the  spiral  spring  nepre^entrd  tig.  if.     Dowo  the  middla  h 

^Mf  this  spring  pat-ien  «he  rod  or  aUde,  fi^.  3.     a  is  a  button  ^M 

^B|>r  brans  of  the  «time  diameter  as  the  iikterior  of  the  tube  G^  ^M 

^Biud  screwed   on    the  end  of  the  frlide,  w  that*  wbt:n  in  itt  ^M 

^^mirOper  situation,  it  may  rest  on  the  extremity  oC  the»pnn^.  ^H 

^Bpt  H^.  3,  u  rci.ind  pi^ce  of  brn&>s  which  screws  in  and  clostji  ^M 

^^■tlie  end  of  the  tube  after  the  Hpnii*^  is  in  ;  it  has  a  pcrfora*  ^M 

^^Vtian  in  t)ie   nitd<Ile,  through  inhich   the  extremity  c  of  th«  ^M 

^Kflide  freely  paa^ea,  artd    h  conueeteU  to  the  slider  g  of  the  '^M 

^unt  e^  Bf^*  1«  ^M 

^ft-    By  this  arrangement  it  will  be  seen,  that  at  the  tube  G,  ^M 

^■containing the  spring:,  is  attached  to  the  movable  nut  r»  and 
Pffreely  supported  by  the  end  of  ilie  brass  plate  B  B,  which  is 

tiirnednp  at  a  ri^ht  angia  for  this  purpo&e,  it  must  moveal-  ^M 

together  backward  or  forward  ns  the  out  is  moved  ;  but  if  the  ^M 

wire  f  hai'e  one  end  coiled  round  the  pin  k,  which  is  made  to  |^| 

turn  for  thia  purpose  in  apiece  of  brass  screwed  into  the  end 

of  the  tube,  aud  the  other  round  a  similar  pin  /,  which  i»in*  *" 

•erted  in  a  brass  «ttder,  that  moves  horizontally  *  through  the 

standard  0  for  the   purpose  of  odjustiii.^   its  length;  and,         i 

while   in  thisr  position,  if   the  screwy  be   turned  so  a&  to 

move  the  ntit  back,  the  slide  will  be  drawn  out,  and  the 

tube  held  in  its  original   position   by  the  wire  i;  which  will 

acquire  a  tension  equal  to  the  resisting  power  of  the  spring, 

as  compressed   between  the  round  piece  of  brass  b  and  the 

(button  A  5g.  3.  If  the  screw  continue  to  be  turned  slowl}*^ 
jjhe  tensiou  of  the  wire  will  consequently  increase,  till  the 
fcohcsive  attraction  of  its  particles,  be  overcome  by  the  ex* 
|iansive  furce  of  the  i»prini^, 
-  Thttexpansive  force,  being  the  measure  of  tenacity  in  the 
wire«  will  be  indicated  by  the  index  m,  cooiiistingof  a  imatt  ^m 

bra^s  quadrant  and  pointer  as  at  fig.  4>  fixed  on  the  quad*  ^H 

rautat  acale  n  nn,  round  which  it  moves  as  the  acrew  turnip  ^H 

in  consequence  of  teeth   on   the   edge,  which  work  in  the  ^  ^H 

tiireads  of  the  ftcrew.     The  index   movinj^  in  thii  way   ii  ^H 

tiot  Influenced  by  the  recoil  of  the  lube,  when  the  wire  ^| 

^-i^rcaksj  but  remains  at  the  degree  it  has  been  earned  to  on  ^H 

^k  G  8  tht  ^H 
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the  scale,  till  the 


i€fd  th< 


threadt  or 
KUfA*  of  anjr 
kind: 


muitct 


screw  la  nirntfa  me  conlrorjr  way 
it  back  to  the  zero.  Figs  5,  6,  7,  *c.  represent  such  psii 
asi  thu?  not  penJiaps  be  quite  intelltgible  in  the  perspectti 
yiew  of  ihc  itiHtrument:  iiamely  the  screw  and  nut,  stani 
anl!«»  &c.,  uU  of  which,  I  hope,  will  be  uuderatood,  nitboc 
II  more  dilfutjededCTiplion. 

The  application  of  the  smicrologoraeter  to  aacertain 
tenacity  of  metals  being  understood,  it  will  be  eany^  to  c 
ceive,  that  it  may  be  readily  employed  in  the  eaoie  way, 
determine  the  strength  of  silk,  cotton,  or  linen  threads,  &c^ 
afFurdit*j5  thereby  means  of  calcujating  with  fadliiy  ihe  force 
any  combination  of  them  will  sustain  in  cordag^f  cloth,  ^c* 
and  to  stringed  It  will  likewise  be  found  a  desideratum  to  those  inantt- 
insiruiueuu  of  j-j^pjjjj^j^  *^^  **''*'^S^^^    roUflieal  instrnraeiit»,  who  wish  to  ap» 

proximate  to  perfection  on  icicutiftc  principles*  ^^ 

It  being  now  deternaiued  by  experiment,  that  Uie  tran^^| 
tnissiofi  of  clenr  and  continuous  sounds  from  piano  fortef* 
harps,  &c.,    depends    very    much   on  the  due    proporti< 
of  their   component    puTt»,    and    more    particularly    th< 
to  winch  the  wires  or  strings  are  immcdTately  dttached; 
becomes  in  consequence  necessary,   that  the  exact  lenaioi 
^  Btriags  producing  different  sounds  ihouM  be  koown 
correctly  n%  their  lengths,  in  order,  ihat   such  proportioi 
may  be  given  asi  will  exactly  support  the  aggregate  ten*M 
without  impeding  the  vlbrBtionii  by  unnecessary  quantitii 
of  metal  or  wood. 

To  odnpt  the  smicro^ogometer  to  thi9  ptirpi»e>  nothll 
is  necessarvi  but  touRix  a  mooochord  scale  with  a  raovril 
bridge  on  the  top  of  the  piece  of  wood  A  A  :  when  you  hi 
■n  ioblrument  that  will  determine  at  once  the  lcn:^th  ai 
tension  of  any  ilring,  or  wire,  to  the  highest  degree  af  ace u* 
racy,  that  incapable  of  prurtical  uppliraiion. 

Sati'^fied  that  every  invention   and  diiicoreryt  having  the 
prospect  of  dpenin"-  a  shorter  and  less  intricate  avenue 
trtilh,  corner  tvith  a  fair  claim  to  approbutiou  frftm  all  w\ 
ar*  interested  in   the  advancement  of  science;   I  thaU  m»t 
hesitate  to  lay  before  the  public,  tu  some  future  paper,  tl 
resuUi.  of  a  number  of  experiments  mude  to  ascertain.  m< 
rnrrectly  than  has  hitherto  been  done,  the  relative  tcnot 
•f  th^^ilferent  tuctabi  and  their  alloys :   areompaBifd  wi 
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ALUMINOUS   CUALYBEATC    SPRINO    IN    I.    OF   WIGHT* 

•ttch  practical  observatioos  on  thrir  f^eneral  properties,  as 
ma^  wrve  to  show  the  importauce  of  a  more  particular  aU 
tcDtioD  to  this  subject,  than  has  hitht.*rto  been  thought  ue- 
xessary  id  practical  mechiiuics. 

Wt  /  y-  LYDIATT. 

London,  April  the  15/A,  1B19. 
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^  Chemiral  Account  of  an  Aluminous  Chafyheate  Sprwg  in 
the  hie  of  PVighf,  Bif  Aipxandkr  IVUrcet,  3/*  Z>. 
/%  /?.  S.  (me  fif  the  Fkff.Uiinn.^  to  Gujf's  Ihspital,  and 
Member  of  the  Geological  Sockly, 

f  Concluded  from  p.  66./ 


Sect.  IX.     Sulphate  of  AUmine* 
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IFTy  fyrains  of  residue  f  were  boiled  in  two  successive  Residue  treat- 
lixivia  of  caustic  potash  (as  in  «ect  Vlil,  1),  sons  to  take  up  ^^l\^  caustic 
all  the  aUimine  present;  the  residue  wa^  separated  and  well 
waah'ed,  and  the  wiibhiugs  were  added  to  lUt  aikaljtie  solu- 
tion. The  clear  liifuor  hud  a  -brownish  colour,  and  on 
being  tried  with  muriatic  acid  aud  prus^iate  of  potabh,  a 
blue  tinge  was  produced,  which  appeared  to  have  arii^eii 
from  a  few  particle*  of  oxide  oC  iron,  which  were  auHpended 
t(i  the  lixivium  luiher  than  actually  dlsa^olved;  for  the  ^lu-p 
lion  being  left  at  rest  lur  some  time^  the^e  particles  sub* 
Mided. 

9«  To  the  clear   alkaline  solution   muriate  of  ammonia  tml  prcdpitjt- 

wttsaaded,  tiM  no  farther  pieuwHale  took  place;  the  pre- *^ ''^  roiirsma 

.    .  .  1        J  I  »  I         of  aairuoAia^, 

cipitate  was  tfuukoraced  and  collected  in  a  tilter.     It  was 

"f  These  Ikfty  (raius  had  be^n  prcTiuusty  boiled  ui  neutral  C4r]>ORatc 
of  ainmunia,  inortUr  to  b^epaiate  the  maqafniB^  u  hUI  be  dttVikd 
b^rcafter.  TXw  previous  inters cntioii  of  a  carb'.'uutcd  alkiU  r<-iirftfr9 
iW  salM#i|Ut'nt  uppUcrtioii  uf  ctkusltc  potash  lor  ilie  af  paratiun  cf 
tlie  almotfie  mor*''  un«>iii.Cf ptiunahle,  as  a  «olulHin  of  ru<Y»ttc  pjtu^li 
«i|pht  rcdttioWe  a  sm&ll  fMjrtiua  of  the  Ume,  if  it  vera  uot  p#erWu«lj 
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white  and  gelatinous.     Caustic  |>otafth  beiti^  added  to  tl 
clear  fluid,  amtiiomu  wan  diftengaged»  shovrin^  that  it  cot 
tained  an  pjicess  of  muriute  of  anjinanis;    and  acetic  ocid 
bfinj;^  added  to  uouther  portion  of  the  iaoae  irquor,  no  tui 
bidaeHft  appeared,  both  cireui]Uta rices  bhowincr,  that  atl  thi 
ulunnine  wu*  precipitai  td.     Tb\s  precipitate  being  dissolve ' 
in  miiriutic  acid,  in  order  to  s-^parate  a  minute  portion 
silica,  which  it  contained*,  and  being  again  precipiiated  hj 
tiocciimte  of  atnmjuia  with    excesit  of  ammonia,   formed 
getutinouii  mu5i»,  tvhich  bt:in^^  ed tiU'o rated,,  dried »  and  ulti^ 
mateiy  heated  to  re'ijess,  wei;^hed  2'4  f;riiins. 
por-      3.  Another    portimi   of  reHitlue,  wfrjrhiuj   thirty  ^raini 
being  treated  in  a  imwnner  exactly  similar  to  that  ju  t  d< 
scribed;  with  this  exctf[)tion,  that  the  redtitboltition  of  tl 
aluminc  in  mnriiitic  acid  and  its  subaequervt   precipitatioi 
by  succinate  of  arnnsoiiia,  were  omitted  j  the  gelatinous  pi 
cipitate^  heated  to    redness,  weighed    1^4  p^rain  f  i   whii 
afforded  as  cloee  a  coincidence  with   the  former  result 
^    may  be  well  expected  in  procLSses  of  this  kind. 

4.  Having  never  been  able  to  obtain^  by  the  mere  evap< 


iluiit  ©brained  ration  of  the  water,  any  appearance  of  crystal*  reseaiblin| 
alum,  1  was  de^iroiiD  for  the  sake  of  obtaioing  farther  ei 
dence  on  the  subject,  to  bring  the  sulphate  of  aliimiue  tl 
s  crystallized  ^taie,   by  artificially  supplyinjj  what   1  ci 
Reived  to  be  w^ntin^  for' the  completion  of  that  pi 
For  this    purpose,  having  dissolved  about  thirty  grains 
residue  iit  dt»l)]led   water,   1  added  to  tbe  filtered  &oluti< 
two  or  three  drops  of  a  solgtion  of  carbonate  of  potash,  ao< 
evaporated    it   very   slowly;    crystals   were   thus  obtainedt^ 
dispersed  in  the  saline  ma&s,  :vhich»  though  of  a  size  bcarcely 
cxc^eediug  that  of  a  pin'a  head»  hud   a  distinct  octohedral 

*  Ttie  parftcniars  of  ihe  niiannir  in  which  the  silioa  {a  scparsted, by 
lh«  intei-veutiuii  i>f  muiiattc  9c]<ij  wi\l  l^v  dcU^td  uadrr  tkc  |io<l 
^iliru,  in  auulher  puit  »»f  ibis  pujni. 

f  Taercftl  wci^fUt  wua]*6  grtLiii,  but  0"3  oft^p-^ia  werv dc^vctedL at ^ 
^f count  uf  the  <|uautity  of  iitica  kuowii,  by  oiher  t-xpcrtments,  tu  hat 
^t;«n  prevent,  lu  will  Uf  mmiu  ijudiji  llic  head  ^Jilic;i.      It  iiu»y  W  pf 
p«'r  tl  incntipn,  that  the  gcktinuuis  pnclpitate,  dann^  its  grftdi 
de^^irrntiuii,  :»htaiik    intu   small   Tra^ueuts  lituriubliag  attkn^y  pul»" 
verU'd  giui'^  ail  appearanvc   which   lu  %n€U   kiiowa  ^u  cUarnctmw 
%kniiiit.  * 
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ferrn,  and,  wh^n  ^epunited  and  chemicatty  examined^  hi^d 

•II  the  properties  of  uluai. 

5,  With  re)(nrd  to  the  proportion  of  Bulphate  of  alumine,  Proprtrtion 
contained  in  the  water,  it  ivill  hf  «eeii,  that  by  cotineciing 
toj^etherthe  results  of  the  ex perijuentsj art  rt^latcd  (1,  .2,3)» 
«ig)i»y  };raia!»  of  residue,  or  a  pint  of  the  water,  yield  O'S 
grains  of  ulu mine  heated  to  redness,  Hfhich,  uccordin^tothe 
proportion  of  twelve  parts  of  iginted  atntniue  in  one  hun* 
dred  part^  of  ciyiitiill'tjc^^ii  nJua:i*,  would  be  ei^nivitleut  to 
S^lM  grains  of  tlie  iilam  in  each  pint  of  the  waWr:^. 


S^CT.  X.     Safphate  of  Lime. 

1.  Some  of  the  former  experlroeuts  (sort.  HI,  d  and  ^] 
hiid  showuy  beyodd  iiU  doubt,  the  presence  of  Bi-tenite;  and 
indeed,  Irpm  tjie  general  ctiinpobitinn  of  the  water,  ^»roe 
could  scarcely  be  buppo!»ed  to  exist  In  it  in  any  other  form 
of  combifiMtion. 

To  ascertain  the  qn&nlity  of  tljla  substance,  a  variety  of 
method:)  was  used,  the  pruieipDl  results  of  nhicb  1  shall 
cursorily  relate, 

:J,  1 1  would  h^are  been  in  vain,  in  this  instance,  to  h^ve 
applied,  without  any  previous  s,tep,  oxalnte  of  aramouia, 
tije  usual  test  of  lime,  in  order  to  obtain  an  accurate  esli^ 
jnate  of  the  quantity  of  broe  present  in  the  water;  for  as 
oxalic  acid  iilso  acts  upon  iron,  some  ambiguity  would  iie> 
«e«ssrify  have  occurred.     Indeed  thut  oxalate  of  amnionm 

I  did  Dot,  in  |hls  case,  renct  upon  the  lime  in  the  mtinner 
that  it  usually  does,  had  bet.o  noticed,  (sect.  III,  f,  ^}  In 
tome  of  th<5  preUminary,  ^xperimentbt* 
3.  It 
•  T1>««e  are  ihc  prflportioni*  wUt*<t  liy  Mr.  Kirvaiij^  and  which  1 
i>bt«iQe*d  myself  on  u.  furmiT  occasion  (Sec  tbc  AQaly«)»  of  Ibc  firightoa 
Cbalyb«ate) 

t  tt  ia  ic&rcely  necrFiiary  ag;aln  to  observe,  that  the  Rtdphale  uf 
alnmiac  routaiiicil  iti  tlu-  -waUr  dm^  not  appear  tu  fxiat  tliint  in  the 
ftafe  (jf  altiiu;  but  it  is  pLThaps  brttrr  to  i'»pii*«s  Ibe  qtiaality  uf 
alumiueby  tlirqviuitity '^f  uUim  which  it  wtiuM  ftiiiOf  as  the  ciyiit&lljzet) 

b*t«1c  of  the  sail  afiurds  a.  macb  luorc  prrctKe  itandard  of  cuioparihon. 
■f  By   ftdtliaf;  ft  conatdtrabic  quantity  of  ox«lat«'  uf  ammonia,  und 
4rf>iieeatrating  thr  soUiiioas  by  heat,  the  whole  uf  the  lime  appearrd 
to  he  precipitated}  together  with  a  portiuin  uf  if'^fij   hut  m  order  to 

obtmn 
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Iron  pr«d1|)i* 
tat«d  with  lime 
by   oxalate  of 
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Sect,  XL    Inferencet   ohinined  /rvm    the    application  of 

AkohiiL 

1.  Having  aaceru'med  (hrct.  Ill,  k),  thai  a  small  quantity  KxamJnjiion 
of  rpuridtlc  acid  ivaa   present  \i\  the  waler»  it  bt^came  ^J***^!^^^    *^  ' 
iinible,  before  proceeding  any  failhtr,  to  liihcover,  by  llie 

igeiicy  of  atcohfil,   which   has  the  well  kuown  propert}*   of  ^9 

lisflolvitig   the   eiirthy  muriates,  with  what  bates  this  acid  ^H 

itts  combined.     With  this  vti'W,  ';iO  gralui*  of  residue  wer?  ^H 

li*^ested  in  sncretsive  tumntities  of  alcohol  of  threat  pnrity,  • 

Hid  the  solution  tllfered.     The  residue,  by   thin  operation,  ,^ 

[%cqutred  a  lighter  colour  and  a  more  pulvernlent  appear*  ^| 

»Vlice*     Part  of  this  rt-sidue  being  treated  wUh  rburiatic  acid  ^^ 

and  oxulnte  of  amn:(»uiu,  oxalulf  of  lime   wus  precipitated;  ^H 

and  ttaother  portion  being  treated  wfith  ueutrul  carbonate  of  *  ' 

r%tnmoma  and  ptiosphuf^e  of  soflti^  some  mn amnesia  was  pre-  ^h| 

Sfipitated    in   the  form   of  triph    phos[»batf,  circnmstaoces  ^H 

^hich  eonfirraed  the  prest-jicf  of  lioae  in  the  fornl  of  selenite,  ^| 

iiud  that  of  magnesia,  in  the  form  of  aulphate  or  Epsom  ^| 

fWlt.  '^ 

2.  The  alcoholic  solution  being  evaporated  to  dryness, 

[%  yellowi»h  deliquescent  residue  was  obhiined,  which,  being  * 

Ined  «t  l60%  weighed  0'9  of  n  ^n)tn      Wuter  bein^  added  v| 

this  residue,  atitnull  portion  of  it  rem  'ned  uidi&aolved* 
The  filtered   watery    solution   was  yellowish,   though  per- 
fectly   traosjparentt   and,    being    exanniiied    by    the    u»ual  ^| 
reagents,  appeared  to  contain  iron,  bulphuric  acid,  and  mu-  ^^ 
itttic  uctdt  with   imponderable  vestiges  of  lime  a^id  mag- 
lesia,  without  any  tract  of  Jumine 

3.  From   these  cirrum^tunces  it    wus   inferred,  that  the  Resulu. 
mly  deliquescent  salt .  vieldtrd  by  the  residue,  in  aaceiiatn- 

ible  quantities,  w«fre  sutpha*.e  of  iron,  and  muiiate  nfiron,  ^ 

both  of  which  had  probably  been  formed  in  consequence  of  /HI 

&(>me  new  orders  of  attraction  taking  place  durin|(  the  pro« 
cess  of  evaporation  to  which  the  uater  had  been  subjected*. 

Sect. 

[wliich  tM  tad*  to  Ve  e^ml  to  128  frt.  <t?i*«1  at  i6o*),  ^ive  if)d*5  %n. 
4if  c»Ka1at«  of  liiiie  dritd  at  l6o°,  corresfi  mkd  l.>  124  pn*.  of  srfli>bate 
of  lime  dried  at  tUi*  n»tne  i*?mp«i-at«re,  [^oeJoum,  vol,  XXVI.  p.  !27a,J 
•  N^nivly,  llic  r^'l  sulphate  from  the  u  prr^txif  "  j'k'i  uf  tb« 
iroQ,  ftud  the  muriate  from  tUc  dcpompoaition  of  manate  of  ttKii)  ai 
will  be  explained  hereafter* 


so 


ImKr^kiion  of 


ftopMtion    of 


Sect.  XIL    SulphuH  of  Magmiia. 

I*  TTie  presence  of  ma^etiiii  •  wai  iicert«med  beyond 
douht,  in  tlu:  toUovriri^  manner  : 

50  grums  of  rest  clue  minutely  pulverised  vert  boiled 
a  »olutioti  of  n«futiut  ctrbonate  of  ammonia,  to  ai  to 
€oispo£e  ttU  the  sulphate  of  iron  and  earthy  9%\Hf 
dt^notve  «U  the  magneiiia  which  might  bu  presentf.  Tl 
|iroco«s  wt4.s^  af  course,  attended  with  considcrabie  eftir 
vesccnce,  uiid  whvn  x\iu  had  submdedi  the  liquor 
tiltrrtfd*  The  ctear  sotutioti  depu^ited  oci  6t«ndin^ 
brawi)i&K  sediment,  which  wii<$  i»i  pa  rated «  aod  proved  to 
oxide  of  Jran.  The  re«idue  left  \n  the  filter  h»d  pat 
from  a  ^reenislviycllow  to  \i  pale  browu  colour* 

^,  Phobphule   of   ammonia   being    added   to  the  ct< 
sohitioa,  a  precipitute  appeared,  having  all  the  characti 
of  the  tunuioqiaco^ixiagiie^ian  phosphate;  apd  lU  p^rttcuh 
that  of  forming  wliite  siripea  on  the  inside  of  the  ▼« 
when  acrutched   with  a  pointed  instrymeot*     This  precU 
pitate,  dried  at  a  temperature  of  about  120%   weighed  1' 
graii^!^  <itid  being  made  red  hot  in^a  platina  craciblct 
reduced  to  exactly  1  ^.  =;  0*385  of  a  ^raiti  of  pure  roajj^aeaii 
^  *>i>fi    grains  of  crysti^llized  sulphate  of  magoe^U  in 
grains  of  residue,  or  3*63  graini  \n  n  pint  of  water^*    1 

cna^nesu 


•  The  prrs^Hife  of  lliU  csirfli  hi  the  ft»rra  of  •ulpliatt  bad  abtr 
twrn  prtis-ed  Uy  llie  applicalma  of  bIcoIicjI,  (scrt,  XI,  l). 

•f  It  itc  frcwceliy  nvcckfeury  ngiiin  to  stale  bcrc  the  well  kiHl'Hii 
ittat  carU.inatc  of  aininoii.ia,  vhen  fully  saturattf^  with  carbcubc 
lias  ibe  pcwci-  of  tH!i<<'f)lviU|;  magnesia. 

II  In  a  suliftrjucnt  o;p*Tuntiit,  in  \\V\rh  tbe  water  Itsdf,  iovtea^ 
ih^  ffRidi^*",  waa  treaicjl  in  lUe  jftinve  luaniier  with  nentnl  cartiooatc 
of  smmotiin,  the  quantity  of  ntatfiicflia  npprarfd  lottiew bat  greater  ; 
bwt  the  difTfTf  iicc  did  not  anionnl  lit  more  thau  one  Ipnfh  of  a  grain. 

I  It  will  br.'  nerf!»!>ary  here  tu  xlutc  llic  fnruuads  »f  tb»  cfiinpi*^ 
F,^  tstiun,  whicb  will  affijird  mc  an  opportunity  «f  rtlaitng  »onie  jcener^ 
ftt  *r-cl  j>>i<j6-  rcBulU  conrtTuiug  the  pruporlion*  in  vlucb  mii^neMa  ^ind  pbospburic 
^  m:  ociU       ,ei<J  fombinr. 

By  *«K»liHi*g  I  I'ai  fMvm  of  the  pnrrtt  rassfuc&ia   (p«rlc>rt)y 
ftaat  earbiiQic  ociil  au<i  waifr)  in  mmiifctic  arid,  auU  prtxtpttaim 
Ity  a  tiiiittnir  <if  plmitpbAte   of  ammuuin,  anil    uriitr«l  rarb^toale 
ammonia.    1   oblaiucd  6,>  n  gfruiti^  of  the  inpk-   pbo«phatc  ilrted 
Mi|l(»^arc  for  afar  furty-cisbt  l^oura  to  a  t^wparaturf  «diielk 


T^OfplMt'MHI 


ro^)yft^J 

ittalinip^^H 
Htoale  4^^| 
4lrtftl  IqM 
never  ta^^  \ 
ef4a4      I 
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Ringnnian  phosphate    became  ilightty    browni&h    during 
•  the  CHlcination,  owing    to   Ihe  presence  of  a  few   particlcg 
of   iron,    the  quantity  of   which    wa*    too    minute   to    be 
ai*certalnecL 

Sect*  XI I L     Precipitation  of  the  tulpkurie  amd  ntiir taftc 
AddSf  with  a  view  to  ascertain  their  quantity. 

Before  drawing  any  ultimate  coQclut»ion  re^pectinj;  the  Examinatlwii 
rontenit  of  the  water  und  the  proportions  of  its  ingredients, 
'  I  found  it  necessary  to  aicertaiti  the  quautities  of  sulphuric 
and  muriatic  auids  which  it  contained,  in  order  1o  enable 
me  to  try  how  far  these  qiiantitie»  might  coincide  with  the 
conclusions  obtained  by  the  separation  of  the  basis,  and 
also  to  asiiifct  me,  a*  will  be  seen  hereafter,  in  forminj^  cer- 
tain inferences  with  regurd  to  the  alkaline  salt:$.      For  this 


of  theqtiAnii^ 
of  the  scidi* 


^         purpose  1  made  the  following  experimetits* 


[.  To 


cc«de4  ISO",  a  degree  of  Heat  under  wbich  thii  taltappcars  to  rcUin  the 
wbulc  of  Jls  ammonm^  Thfsc  OS  s  grains  of  triple  ball,  bcijif  eicpu^ed 
fur  lialf  au  buur  to  a  ttroiig  red  beat  m  a  platinacrucible^  wf  re  reduced 
to  30-9  fraias-  The  salt  appeared  theii  iu  tbe  form  uf  «  friable  cake  or 
UKr««  agi^r^atei  a  ftaf^etit  of  which,,  on  bcin^  urged  bv  ihc  blowpipe, 
ran  imio  a  white  opaque  vitreous  globule,  without  any  farlbcrdiiumn^ 
liou  u>r  weif^bt.  la  iIm  friable  itate  it  was  readily  dissolved  by  muriatic 
acid;  in  it«  vitrified  fuiin  tt  nrtfuiiTil  heat  and  trituration.  This  «alt 
«as  perr«:CIJy  tasteless,  qiekI  showed  oo  attraction  for  water.  With  i-cgpard 
to  the  proportions  of  acid  and  base  tobeiafeiied  from  tlii»  exterimeui, 
It  is  obvionK»  that,  if  Ju  iri  grain 6^  of  phosphate  of  magnesia  contain 
)l*8d  ^rain»  of  earth,  the  remainder,  viz.  I3'Q^  grains,  represents  Ibe 
propurlion  of  phosphoric  acid  j  which  is  equivalent  to  JS  37  grains  of 
tuaf^Desia  in  100  of  phosphate.  In  aTioib«^'r  experiment  couducied  in 
a  ttmilaj-  manuer,  the  mai^esia  amounted  to  34  7  |fraiiu»»  ho  tUut^  by 
takhig  iha  meau  bctwceu  these  two  very  nearly  sinidai*  reauitv,  wa 
bare  ibc  follow  iag  propurtiuiis,  viz. 

|>Cmi^c  acid  61*5  !  '"  ^°**  ^'^'"*  ^^  iffoited  phosphate  of  magnesia. 
We  nay  infer  therefore,  that  one  fraiti  of  pho«[thate  of  magnesia, 
the  qoaiitity  yielded  by  twenty  graiu^  of  reniduc,  ;iidic«t<-d  oJBs  of 
^%:kn  luaipjesia^  aud  if,  accvrdin^  to  the  Klatementd  of  Kirwan  aud 
Wrnxel  (wbirh  vcpry  nearly  aipree)  one  bundiTd  grains  of  crystallized 
sulphate  of  ina^eiiia  contain  .seventtjen  pviiis  of  magnesia,  ^'^6 
^akbs  of  that  i>alt  will  he  the  quantity  roirespuiiduig  to  0-3(^3  of  a  grain 
df  magnesia.     Aud  1  have  the  aati^&ction  af  obserring,  Ibnt  the  pro, 

portioos 
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1.  To  four  onnce»  of  the  water  was  ac^ded/nitrate  of  bai^Us 
till  tire  whole  af  the  sulphuric  acid  wus  pn:cipit«ted  ;  lh# 
utlpluite  of  biiryt€»^thi»s<ibtuined  being  carefully e<ii»1cOfated» 
auii  healed  to  redness  in  a  pbtina  croclblp,  wei'^hed  18*5 
grains,  which  correhpond  to  74  grains  of  sulphate  of  barytcs 
frmii  a  pint  of  the  water. 
kaeU.'  a.  Four  ounces  of  the  water,  were  treated  wiih  mtrate  of 
titver  a*  lotig  as  any  preciptlate  appeared,  at^d  the  muriate 
of  silv#f  thus  obtained,  being  well  edulcorated,  and  after- 
wttfds  b  oti;;hr.  to  u  state  of  incipit^nt  fu<^*ioti  by  the  heat  of 
aA  Argutul  lump,  weighed  2*05,  wh>cb  ts*  equivalent  to  8'*J 
^rdtns  of  luoa  cornea,  or  f[>ur  graiui»  of  muriatt  of  8oda%  ia 
each  p:at  oF  the  watei  f. 

Sect,  XIV.     SufphaH  and  Mnrioit  of  Soda. 

I,  The  mode  tn  which  1  Jirst  attempted  to  ascertain  th« 
presence  ol'  alkaline  h9.\u  in  the  water  was  that  alluded  t<y 
in  a  former  part  of  thiii  pnper,  which  consisted  in  precipi-' 
taliugtbe  iron  and  ihe  earths  by  subcarbonate  of  animonifr, 
tvuporalin^  ihc  clear  solution  to  dryness,  heating  the  dry 
tBus»  to  rcdnei>^<,  ^ith  a  view  to  drive  oflTthe  sulphates  and 
KLAviutt'Kof  atum^nia,  redis^bolving  the  residue  iu  water,  and 
cvapwratin^  a'^»in  very  slowly  in  order  to  obtain  crystals* 
Bi^  cbe  airline  isa&s yielded  by  this  process  did  not  crystalUss  d 
icgiiluily,  and,  on  beinj;  examiutd  by  rea^ots,  waa  found  \ 
te^contuin  nnly  sulphate  of  soda»  with  minutf»  quantities  of 
9t>lt>hates  of  tiUifuine  and  uiut^ntsia,  wbtchlmd  escaped  the 
aeitoii  of  the  carb«inate  of  atnraonia* 

^cjitto^  ob^Mned  by  Dr.  Kcna^,  of  utir  Itviitflred  ^-aiti*  of  oiumoi 
KafBcslwQ  ph0$ph«e«  dried  at  9u^,  for  ou«  hundred  aud  f  l<rven 
#f  crysiiiiknfd  sulphate  of  iD8|rfifsm,  woi*ld  hare  led  to  t  vert  liainar 
ivimlt>  ,Se€  I>r.  Hcdry's  *Aiiulysis  of  Hcv-crnf  v»rif»titH  oT^alt,*  in 
Ftiiktci   Trmi*.  for  is^io,  pag«  H3,)     [.louio.  vol.  xxvi^  p.  577  ]  ^t 

*  I  have  fo mi d  by  fJin-ct  cxpcrimt-nls,  tUai  ont  hvadrtd  |frata«  of  part  ^^ 
jpiiiyukleof  Mi>(ia  tieatid  to  reilucs!«,  aiifldtcouiposrd  by  nitmttrof  fU?er| 
ikid  241  6  gruin*!  of  liHia  rtiruea  heated  to  fUtiiun. 

•f  Tbt*  same  c^cpcrtfni'nL  was  Iriid  thrcr  rimes  ^pon  diflTcreat  tpr^ 
a*«ns  al  Ihrua^rr,  un«l  I  Here  v^lve  the  n.rvn^<  The  KaRilltwt^ttaoCtty 
al  ImtH  romva  ob^aHicd  wan  h«-o  f^nrin*,  and  Ihc  lar^t  T'i  {trailiy,  • 
dlfr<rrfi>rr  ttK>  great  to  arise  froui  larra  inacrurary.  From  Lhi»  and 
ttrtral  tfther  eircumitranres  %  harr  reason  to  suspect,  that  the  watrr  ia 
»i»l*j<'ct  ti>  t>crasional  Tariati{:tn»  in  fhc  pro^rtion^  9%  well  as  in  tl*t 
^^v>^lr  *^ti4DUtv  of  it^  solid  euiit,cnta. 
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9.  IiJ  tiope«  of  obuitiinj^  toore  smtigf^ctpry  f^otti,  I  had  TraaTmeai,^^' 
recoiirf^e  to  the  following  process  :  fire  mirscirii  of  the  wot<»r  ^^^^^^^^^S!^ 
were  bolUd  with  u  solution  of  succiDate  of  ammonin  till  the 
whole  of  the  iron  and  til  urn  ioe  were  p^«^i|iilllted•.  The 
lime  wa«  precipitnttd  by  oxalate  of  ammnnin,  and  lh«  ma^ 
nesia  bj  uinnoonia.  The  solution  was  ih«n  conc^fitfiiled 
over  a  lanp,  and  gradually  evuitoriited  to  drynesain  n  plutiim 
<crudblet  A  white  puugt^nt  smell  arose«  and  on  raisinsr  'be 
heat  to  redness,  these  fiime«  took  Hre  and  btitiit  nitti  ab]u<^ 
flame,  till  the  whole  wai»  fased  and  reiiured  to  a  tixed  smtine 
fnu!i£  mix^cl  with  a  black  coaly  matter.  Di:<tilled  wat^rwas 
poured  upon  this  maM,  and  the  bolution  filtered,  Thi«  eknir 
aoltttion  bein^  now  evaporated  and  dried  at  a  gentle  liettt, 
90  as  to  obtain  the  salts  \i\  a  crystal li^ed  state,  the  mm» 
weighed  6-3  grainsf,  which  wauld  give  90  grains  of  alkaline 
salta  in  a  pint  of  the  vL-ater.  The  centre  of  this  ftia^  exbi* 
bited  no  distinct  crystal LijEatiou,  tliou^h  from  it:^  appcuraikce 
and  dii» position  to  effloresce,  it  evidently  contained  sulphate 
of  boda;  but  the  circumference  wa<}  strewed  with  numeroua 
and  perfectly  regular  crystals  of  muriate  of  sodaj. 

3.  ThM 

•  This  i»  along  operation,  because  the  iTfVtt  does  not  combine  with 
the  tkicciiiir  a^cid  at  a  low  <k«i'*'*  of  oxigenatioti,  bo  tliil  tlie  mixtuix 
tt)ti«l  br  long  dii^eBtcd  with  acTC««  of  air»  or  repeatedly  boifod  and  al- 
wed  to  stsod  ia  the  air  f<ir  sornc  bouni  dnr'mg;  tht  iatcrvaU^  l)«far^ 
prscaii  eaa  bec»nipletely  rflectetl*  This  opertitton  ncc«»satUy 
ainMF  one  or  two  days,  btil  ia  remnrkaibly  accurate  as  ti>  the  p^eciiii* 
tioQ  of  both  the  iron  and  altimine. 

f  Tbia  was  tUecoml'iaed  result  of  iw^u  separate  expcrlmpnts  tried  (m, 
rceaod  twuoaacea  of  ihe  water,  the  fii-^st  of  which  yielded  ^-^  sraioi^i^ 
d  the  oilier  2'tt  frairi«  of  aikaline  f'alti' 

I   This  r««ult  ahow^  the  compatibility  of  muriate  of  KOda  wilb  lal-  Muriate  ©f 
of  iron,  the  latter  b^^iiis;  in  excess,  which  baa  beea  qaesti<j«ed  «>1a<;onip«U 

, ae  cheniiiits.     Being  fU'eitous  of  ubtniuiii;;  u  couUrtuation  of  thts  "J^  *"*'i  Vjjj! 

ya  direct  experiiuetu,  i  mixed  together  eviutmiifr  ni  two  parts  uf 
aulphatr  of  irun  and  one  part  of  muriutc  of  snda.  The  joiicture  be- 
came yrlluwisili,  and  on  applying  heat  rfddisqh  flaket  «ub«tded.  Oa 
parattog  ihrsc  by  tittratiun,  anditpeatiujg  this  process  two  or  three 
mttf  I  oeverthctcfs  otjtiuned  by  evupormlton  distinct  crystals  of 
uriale  of  soda,  partly  c-ubic,  partly  ociohedral,  deposited  in  chc 
cealic  of  a  «»aiir}e  yctU/wikh  mans,  without  any  appearance  of  efflor^ 
eacettee  or  of  any  thiug  rcsi  mbling«aliphate  of  soda.  Therefore  tno- 
rii^te  of  Hoda  is  c^)C^^taLU•1e  wJth  sulphate  Kif  iroa,  ahhcLifh  three  two 
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3.  Tbi!(  saliue  mass  being  disftolved  in  water,  the  soluti^D 
hud  the  fciltowing  properties: 

iu     it  was  neither  ftcid  nor  alkaline* 

b*     Its  moiit  obvibutf  ta»te  waft  that  of  muriate  of  soda* 

c»     It  formed  copious  precipitates  wit(»  nitratt:  of  baryt 
nitrate  of  silver,  and  nitrate  of  lime# 

d,     Oximuriatc  of  platina^  oxalate  of  ammonia*  and  pru 
state  of  putaf»h,  produced  no  precipitate  whatever. 

Therefote  the  only  salt?  contained  in  this  riolutton  wei 
aalpbate  of  soda,  and  muriate  of  soda. 

4b  As  to  the  proportionsof  the«e  two  salts,  it  would  ha 
beeo  eany  to  ascertain  tliem  by  precipitating  their  acids.  B 
it  occurred  to  me,  thuL  the  sulphate  of  ammonia  formed  in  t 
solution  by  the  amniuniaca\  salt^^  wliich  had  been  introduc 
for  the  precipitation  of  the  earths,  hud  probably  react 
upon  the  muriate  of  &oda  when  urged  by  heat»  so  as  to  d 
composie  it  purttHlly,and  form  the  sulphate  of  soda  obtain 
by  the  process  just  dei^cribed  ;  st»  that  muriate  of  soda  mfgl 
perhaps  in  fact  be  the  only  alkaline  salt  contaiued  iu  I 
water. 

£.  In  order  to  a*^certain  tht's,  another  portion  of 
cbalybeute  having  been  treated  in  the  way  just  debcrib 
.  with  succinate  of  ammoiiiai  the  residue  was  gradoall 
desiccated,  and  then  heated  to  redness  in  a  pUitina  crucibl 
which  was  at  hist  kept  closed,  in  order  to  retard  the  cbca 
of  the  sulphate  of  ammonia,  and  thus  promote  its  action 
the  muriate  of  soda.  The  remainins^  mass,  being  di^solv 
and  very  slowly  crystaViized,  assuiT.*ed  the  form  of  clo^t 
of  regular  prismatic  efflorescent  crystals  of  sulphate  of  sod 
among  which  scarcely  any  vestige  of  muriate  of  soda  ct»u 
be  discovered. 

<>,     The  decomposition  of  mil n ate  of  soda  by  the  above 
process  betnjj  thus  well  cistabliiihcd,  it  became  necessary 
determine  the  propoitions  of  bulphatc  and  muriate  of  tiod 
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«iiltt  evidrntly  txfrt  some  dcyrec  of  action  oa  each  oilier,  ns  B|ip<iifT4_ 
frum  iLr  change  of  colour  and  Vw  (onaatioTi  of  redilish  (Ijlcrx,  ifrhkli 
suppo&c  ti)  be  iiub9ul|ibate  uf  iruii.     I  may  take  this  opfortunitjr 
mcntiQam;;,  that  by  mu  analogous  rvpehnuat  oa  fiulphmtr  trf  Irun 
muriate  of  tlumiiie,  aod  by  lUc  as.«^ii«laDce  (.T;4icoliol,  t  ^tisilol 
tkat  |!b'  ec  two  talii  <o«/df  not  exiit  togjKlt«cr. 
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some  lets  direct  method  ;  and  thr  expedient  which  iip(>e]irefl 
the  most  sippropriace  was  thutof  idferring  the  point  in  qii«* 
lion  from  a  reference  to  the  quaiilitie*  of  acid*  us  wtitnoted 
in  the  precediui^  Mrctioru  Thus  as  it  wus  obvious  that,  whiit* 
f^ver  the  cn^e  might  be  with  regard  to  tulphute  of  sudu,  ttie 
presence  of  muriate  of  soda  in  the  water  wus  niii|neftii«iuhle; 
nnd  BS  the  whale  quantity  of  muriatic  acid  dii&CMvtrred  in  the 
water  (JXilU  ^)>  corresponded  to  a  quantity  of  muriute  of 
•oda  which  Mi  Ut  short  of  the  Hum  totui  of  alkuiiike  Hutt«»  t 
naturally  inferred,  that  the  whole  of  the  luuriutic  acid  Wt9 
united  with  soda»  and  that  the  water  mu^t  aliio  contain  a 
quantity  of  sulphate  of  soda  sutficieut  tt>  complett;  the  SO 
graios  of  alkaline  snltfl^  which  the  experiments  just  related 
Kad  shown  to  exist  in  each  pint  of  the  water* 

7.  Since  therefore  the  whole  of  the  muriate  of  loda,  m 
waa  before  computed  (|XIII,  £),  amounted  only  to  4grttinfi 
in  a  pint,  the  quantity  of  crystallised  sulphate  of  soda  con* 
tained  in  each  pint  of  the  water  will  be  U>  grains, 

Sect*  XV.     Comparlion  u/tke  qiianiities  of  Add  actiiaUjf  f 
oittained  from  the  waUr   by  precipitation •,  with,  the  qumi^ 
titiii  inferred /rom  the  precipitatiun  of  the  hanis, 

1.  It  appears  evident,    from  all  that  precedes,  that  the  Quaniitict  of 
©oly  ocids  contained  iu  the  water  are  the  sulphuric  and  mu-  "<^'**  o*ii»i"«d 
rtatjc.     The  whole  of  the  muriatic  acid  havmg  been  shown  tinn  ctimtisred 
to  exist  in  the  form  of  muriate  of  soda,  nothing  farther  re-  *i<*>^l';»^'«' 
mams  to  be  said  00  this  head.     But  it    will   be  curious  to  tn^ 
examine  how  far  the  total  amount  of  sulphuric  «cid»  obtained 
from  a  portion  of  the  water,  would  coincide  with  that  which 
mi^ht  be  inferred  from  the  quantitiesof  bases*  with  which  tt 
was  combined.     This  inquiry  will  giveriite  to  the  statement 
of  certain  resutta  respecting  the  proportions  of  arid  and  buse 
in  some  of  the  salts  concerned,  and  the  precipitules  obtain<'d 
from  their  decompbbttion,  whiclii,  fit>m  their  general  import 
in  chemical  analysis,  appear  to  deserve  some  attention. 

2.  It  was  a!kcertuinfcd  by  a  direct  experiment  (§  XIII,  \\ 
that  the  whole  of  the  sulphuric  acid«  contained  in  a  pint  of 
the  water^  formed,  when  precipitated  by  a  barytic  salt,  a 
quantity  of  sulphate  ofbarytes,  \^hJohj  aft^r  being  igniied, 
weighed  74  grains. 
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I  shall  HOW  recapttulute  the  veveral sulphates  digcovereti  i| 
tbe   water,  mid  from   tbi;  quimtitiea  of  ruch  roropiite 
qimiUitiea  ol  burytic  sulphate,  which  would  result  from  (j 

Sulphatei  coDtutned  in  a  pint  of  th^  Water, 

Stilpliateonron  (§Vni,h)  4r4^rs.  crystaTlued  ::-  Sl'Sj^fs^ 
Stilph.of  alu,. line  (§1X^5,)  3'8grs/igti.a!uraiiie  :=  17  ydo^' 
J>ulph.  of  lime  (§X,3)  IOI7  gr».  dried  at  ]6o^  —  13'9  do.) 
5>ulpl>.  of  mttgix^.ia  (§  XII,  2)  3*63  grs*  cr}-stal.  zz  4*0  doJ 
Sttlpb.  af  soda  (§  XIV,  7)  l6*p  gr**  crystallized  zr  1 1  -6  do«j 


Total  ainoDot  of  the  siilphate  of  barj'te»< 


790 


•  These  proportions  wrre  dtdored  from  the  Allowing  cxpcrimri^l 
'♦ft  grains  i)f  cryitallit-d  grren  Rul^hate  of  iron  were  diMolvofl  in  vtal 
'and  nltrfttc  of  bAryt'*8  wa,^  u<l()rd  a^  long;  as  any  pr^cipitair  took  pin 
The  i«ulpliBte  of  blin:('^,  nfter  iKin;^  caitrfully  cdulcuiitcd  mud  Kraf 
to    rediu'Ks   lit    a    plaliuii    trucible,    weighed    38.5    grs.      Tbrnfa 
.    «0:  83  5  ■'  4t*4  ;  jj  8. 
Profortiont  of'  '^  It  w»y  he  rc4?oll*cf^d  llint  39  fot  of  ifni1i*d  nhiminc  frrmid,  ai 
ttfeiaMJjaem  ^.Q^j^     ^„  ^1,^  pnmonion  before  utatpd   (St  rt    IX, /r,>  rorrespoad  to 
•f  olumlno         ^^*"  '^    rrT'-l-'llirrd  alum,     J  Twund  by  n  dirtct  rvi"  nm<'nt,  ihut  ioo_ 
trrs.  toLwfra!  crysfal*  of  alurnfonn<  .IdeiioxUi 

from  'd  irolotton,  of  comTuon  atuiti.  tn..  ^  iii-d  in 

«ud  preetpiiMtvl  by  Oturiiilif  of •  beirytes,  prud(icc4  bB'i  gr%,  of] 
KulpLate  of  Uarylt'Bv   !>(»  U»at  \hc  Al'Q  erf   uf  ftlam  wtttild  rtirrv**] 
Id  Q7*8  giK.  of  tlic  baivtic  »p|p1)ate.     Tbi»,  bowo-cr,  contd  uol  be 
at  citr&tr  r«liinnt>^  of  the  i-cai  i^uautity  of  Hilpkiiric   acid,  unce  1I 
vulpbate  oritlntiiiiic  do<^^  not  exist  hi  the  wat^riii  the  ^t^tt  •f  tlum. 
liTUii  a  view  to  It  ;irn  tSc  propottionr^  of  acid  and  base  in  /mn»  sofpb: 
of  nifirninf',  I  made  lli<»  foUon  in^  attempt.     A   r|fiatitily  «f  aliutti 
(trUich  bad  bcvu  ppfpiired  by  ppcripilatioii   fn>m  oKim^  rcdi 
in  iDUTiatic  acid,  and  M!caud  picciptiatiou  by  rarbonale  i,if  i 
and  appe«rt'd  to  contain  no  ini parity  except  a  rc«tiff*  of  ninri^Lc 
was  tl,j<i-w1r<*d  iti  su!pbui*r  acid,  and  tbt- sol itt'ott evaporated  to  sica 
Wbea  rr ducted  to   lli<?  coii'.itiliDce  of  a   tbick  ^irtjp,  «t>il  a'.lcvr^d 
Co<d,  tbc  saline  mass  conp-T'aled  info  a  liard  whitinb  dcUqitf^eut  a 
ei^pabk'  uf  being  patvi'Hzrd.     Tbi^  waa  rcdimtolvird  and  rreirap<»rat< 
fiiaa  surcf ssivc  titat-a,  aud  the  h«t  time  waauiatk  rrdbnt,  in  ord^^r 
r%^fl  (be  exct^u  uf  i»ulphuric  acid,  wbicb  alvays  appeared  to  prc>i 
Ity  thin  last  oprratiou  u  poilion  of  tht  ».alt  vtat  decoiopuMrfT  and  ri 
dervd  insoIubl«in  walrr^  in  npil--  of  wbicb  tbc  reroaiiider  Mill  rish*bilt 
iftgtia  of  acidity.     Tbe  clear  Mvlutioa  of  ibis  mnn  bvittp  divided 
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3.  It  BppearR  therefore,  tbut  the  agj^regate  of  the  analy-  Difference  b»- 
tic»I  results  ifould  indicate  79  grs.  of  ignited  sulphate  ^^ 'T^" ij* V**^* 
barytes,  instend  of  the  74  grs.  obtained  by  a  single  direct  r}i»cakulitcd 
operation.  This  difference  1  apprehend  to  be  in  a  g|.^^*nd  obtained, 
degree  owint;  lo  my  estimate  of  the  proportion  of  acid  ia 
sulphate  of  aliimine  being  overrated,  from  the  circumstance 
of  not  fiavinj^  been  able  to  obtain  a  neutral  sulphate  of  alu- 
mine  in  the  experiment  just  related  from  which  that  estimate 
was  deduced. 
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Sect.  XV r.     Silica. 

^     ,        ,  ,'nt  1.  1,  Examinition  . 

1,    Dunns;  the  various  solutions  of  the  residue  in  acid»  I  for  lUeit.        ] 

had    repeatedly    observed,    that,  beside  the   seleuite,  (the  ^J 

solution  of  which  was  attended  with  some  difficulty,  and  re-  ^^M 

two  equal  porlionn,  one  of  wbicli  waus  prvcipitated  by  succinate  af  am.  ^^| 

nooia,  and  the  other  by  iiitraie  of  barytes,  yteldeU  4  5  ^rs    vl  ig^aitcd  *^^| 

aluiniae,  for  91  t;n,  of  igfimltrd  aulpbatc  i>f  barbies.     From  wlikh  it  ^^M 

may  be  inferred,  that  ibe  a  8  ^tf.  of  i^ited  .-ilnmtiie,  fontiil  in  a  pint  of  ^^H 

tbc  wBtcr^  «rere  combined  with  a  quantity  of  acid  eqiinl  to  17*7  grs.  of  ^^H 

t]g:alted  sulphate  of  harytes.     Bui  it  iiS  assumed  in  this  coruputatiun,  ^^H 

that  the  artificial  sulphate   of  aluminc  subjected  to  analyst!!,   wfi^  in  ^^| 

the  aam«  etate  of  combiuatiun  at  that  which  exists  ia  the  water,  a  sup-  ^^| 

poaition  which  may  rirot  be  strictly  acctirate.  ^^H 

%  The  quantity  of  siifphatc  of  Um  ylc^  piodoccd  by  the  precipitation  p  „^*  A 
of  a  jpren  quantity  of  sulphatt  of  lime,  waa  ascertaincf!  in  the  foijowinjj  sulphaie  of  ] 
manner:  tonie  pulveiiied  crystals  of  natire  scleaitc,  apparently  per-  baryte»  to  «ul-] 
fcctly  pare,  were  dtssuked  in  water  and  afierwardf  slowly  precipitated  pbalc  of  iua^ 

by  cvapurutioa.     The  object  of  this  previous  operation  \i-fts  to  obtain  J 

ihe  aalphate  of  linie  in  a  state  more  ftt  for  subsequent  redissorutioa.  I 

l^ifleea  g:raiai  of  this  selenitic  residue,  dried  at  a  red  beat,  were  di«.  1 

solved  iu  water,  slightly  acidulated  by  muriatic  acid,  iu  order  to  super*  I 

sedc  the  ncceteity  of  wsing  a  large  quantity  of  water  j  and  the  &olutio»«  1 

aficr  btiof  neutri^lized  by  pure  ammonia,  was  precipitated  by  muriate  | 

of  barytts.     Tbc  sulphate  of  harytes,  thus  oblaintui,  weighfd,  after  J 

careful  cdalcoratiou  and  igtiitiou  in  n  ptatina  crucible,  9675  grs.  which  ^^H 

are  equivalent  to  175  o  ^r*.  of  xulphalc  of  baiytesfor  loO  grs   of  iguited  ^^M 

•alph  lie  of  lime  ^^M 

Ij  According  to  Dr  Henry  lOO  grs.  of  ci^ftalUxed  sulphate  of  mag-  ^^M 

aesia  give  ]  1 1  §rs.  of  ignited  suJpbate  of  harytes.    See  Philos.  Trans.  ^^M 

1910,  p.  114.     [Jouru.  vol   xxvi,  p.  $7S.]  ^^1 

\  These  proportions  were  deduced  from  the  fotlowing  evpeff ment :  I 

40  grs,  of  crystallized  sulpbnte  of  isoda,  heiog  disaolved  in  water  and  ^^M 

precipitat      by  nitrate  of  harytes,    the  aalphate  of  bairyte%  weU  eduU  ^H 

^Otaiodaudigaitcd,  weighed  iig  I  gr««  ^^M 

"     Vol.XXXU,— Juueisi*.  H  <5inirfd  ^       ^M 


ILtJUlM aUS   C^ILYBEATE    SPfttkc   IN    I.   ar  WtQUT* 

quiretl  a  considerable  qaanttty  of  Y\-mter)  there  tilwajs  re* 
mained  a  small  pfoportion  of  earthy  matter,  ivhich  re»i»i 
all  aolveuts,  caustic  potash  excepted.    This  iii&oluble  malt 
.  1   hud  tlioiigbt  from   some  oit   the  hrst  ttiaU,  amounted 
uhoot  I  gr,  in  100  of  the  rpssiduc;  but  from  snine&ijbfcequeDt 
experiments   m  which  the  silica  was  separated    by  cmu^tic 
pota$h»  there  oppeored  to  be  reason  to  suppose,  that  ih 
estimate   wa^   rather  ovt'rraied.     1  shall  relme  the  pro(;j»&B» 
to  which,  afier  various  trials,  I  gave  the  preference* 
Slim  d'lKolf ed      3*    50   grains   of  reiiidue  being   boded  with  very  dilate 
by  caustic  fjoi- ijjy^jg^j^,  ^pj^^  g   white  floccuteiit   substance   remained  u 


nt 
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muriate  of  iun 
monui. 
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a«h.  Anil  pr«-    ..       ^      -  1  ■   ,  1  I  ,  ,         , 

cipirated  by      dissolved,  Upon  which   neither   ccid  nor  water  could  raal 

any  iinpre&^ion.    This  subi^taiice,  being  separated  atid  boiled 

inabolution  of  caustic  potash,  readily  redissolved  with  the 

exception  of  a  few  particles  of  hij;hly  oxid«led  iron,  which 

■ubnided.     Mnrlate  of  ammonia  *  he'in^  added  to  the  clea^H 

alkaline  bolution  in  sufficient  quantiiy  to  saturate  the  whol^H 

of  the  potafih  with  muriatic  acid,  the  white  flocculeut  sub* 

stauce  reappeart'd,  which  after  being  well  washed,  and  hroted 

to  redness,  weighed  between  0*3  and  0*4  of  a  »r.     This  sub- 

lilance  when  heated  with  alkali  ran  Into  a  fitrcous  globule, 

and  miulallc  acid   being  poured  upon  this,  the  alkali  was 

digsolved,  and  the  earthy  mailer  remained  untouched*     It 

was  therefore  silica)  tfie  quantity  of  which  may  be  estioiaied 

at  0*7  of  a  gr.  in  a  pint  of  water+. 

Oi 
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Another  tTCi  > 
mmatioa  for 


*  Tikis  prccipilanti  which  was,  I  believe,  Brst  prgposrd  by  Mr. 
Cheii«iiiSf  it  much  Hiore  appropriate  ihau  acids,  because  if  an  excess 
Ofacfd  be  incauliuusly  added,  Ibe  prccipiUi^*  i>  ndbaolt ctl :  while 
irith  mariate  of  atmnoaia  an  excess  of  tbe  testis  attended  with  sroio- 
convenieoce. 

t  The  pi'ftseoce  uf  siUca  was  also  shQwn»  and  its  quajitily  aitcinpted 
M  he  ojtcortaiued  by  the  fulluwiiig  process.     A  portion  ol  rcfidue  irai 
boiled  in  cnuitic  pota^ih  :   this  disRoked  not  only  the  <9iUca,  bnl  nl 
theaUuDiiie;   both  these  rardm  were  precipitated  from    Ibe   alkali 
solutions  by  muriate  of  ammonia,  and  separated  ;  muriatic  acid  her 
ouw  added,  both  the  i^Hiea  and  aluminc  were    retiissolved  (for  stli 
just  precipitated  from  its  Hofution,  and  not  desiccated,  is  »u}uble 
acid);   and  this  Bolatian  beings  evaporated  to  dryness  on  a  water-bail 
hy  which  means  the  sihca  parti!  with  it<»  aeid  and  becomes  lusolnbt 
the  muriate  of  aluuihic  was  washed   off  by  distilkd    water,  and 
Viilka  remained  undibsgivcd.    This  inethoil,  though  affordia^  a 

uK/al 


■T       Sect.  XV I L     Condusion, 

nemn^and  connecting  together  all  the  fores^oin^  Ingr«!itnti  m 
t  Appears  that  each  pint,  or  sixteeii*i>unce  measure  *  ^*"*  **^  ^ 
uminous   chulybeate,   contains   the   fullowiug  in- 

Kinic  acid  gas  three  teuthsof  a  cubic  inch*    GBAiNg 

of  iron,  in  the  state  of  crystallized  green 

e • ♦ •••'  41-4 

of  uluminei  aqi^antity  which,  if  brought  to 

eof  CT) stall ized alum,  would  amount  to  •••*   3l»(J 

of  lime,  dried  at  TCo\ j q.j 

of  tnttgi>e»ia.  or  Epsom  salt,  crystallized  •-     3*6 

of  soda,  or  Glaober's  salt,  crystfallized i6'(> 

f  soda.  Of  common  salt,  crystallized    4*0 

••*    - 0-7 

107*4 


ot  acquainted  with  any  chalybeate  or  aluminous  Ttbinatogoui 
the  chemif-al   history   oF  mineral   waters,   which  ^nd  niier*^"^' 
Dnipared,  in    regard   to    btrength,  with  that  just  preen,  butthe 
The  Harlfell    water,  and  that  of  the  Horley-  ki^knlw^" 
w  near  Halifax,  both  of  which  appear  to  be  ana* 
thia  in  their  chemical  composition,  and  were  con- 
tbeatrongest  impregnationBof  the  kind,  are  stated 
arnett  to  contaiu^  the  one  only  about  14  gri».  and 
10  grs.  of  saline  matter  in  each  pint. 
bt  therefore  can  be  entertained,  that  the  water, 
e  subject  of  thib  esaay,  will  be  fouod  to  posness  in 
loent  degree  the  medicul  propertie*i»  which  are 
elong  to  the  saline  aubstuncei  itcontnins.     Indeed 
B.rs  to  be  in  thiit  spring  rather  a  redundance  than 
^y  of  power;  and  it  la  probable,  that  in  many  in* 
lill  be  found  expedient  to  driuk  the  water  in  a 

diluted 

P  of  diftcriminr»tion,  must  obTiously  belinhk  tc  inaccuracy 
tioni,  when  very  miuute  portJoua  of  silicft  are  to  be  sepa- 
>tiiidcr8ble  qua^utitieb  of  alniine  Tliii  howerer  waa  lh« 
hkli  I  trusted  on  a  prcTtou«  occmiod  {1%,  90  to  tt^  tbt 
[  (h«  lilka  which  was  mived  with  it* 
U2 
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diluted  state;  while  in  Olhera,  when  it  may  be  desirable 
take  in  o  small  eorapas^  large  doses  of  these  sii)i He  «itb- 
aaiice9»  it  will  b«*  prtfferrcd  in  its  native  utidi  mi  niched 
«trei5;rth. 


HI, 


K 


Actount  a/same  new Mpertfiunts  on  JFood  and  Ch^rtaal:  ly 
Benjt  Coont  op  Rvmfobd,  F.  IL  $S,  JU  ^mi  E. 
M,  R.  L  A.  Sfc^ 


VarlotfJ  kindf 
of  wood  pro- 
cured tot  dr?- 


H 


litpesed  to  <i 


AVITsG  had  occasion  to  diy  several  kinds  of  wi 
to  aBcertaiu  hoMr  much  water  wm  contained  in  them, 
procured  u  i»iece  of  each  kind  six  inches  long  and  half 
inch  thick,  nnd  planed  off  some  pretty  ihin  shavings,  which  | 
1  kept  to  dry  for  eight  days  in  a  room,  the  temperature 
of  which  was  cotistuotly  about  (>0®  F.  The  wood  iiad  bcea  ; 
prevjonsty  drying  two  or  three  years  in  a  joiner*s  workshop,  i 
Of  each  kind  of  shavings  I  took  10  g^r.  [l54'o  jgrs.J 
which  I  placed  on  a  china  plate  in  a  kind  of  stove  made 
of  Jifet  iron;  and  heated  them  moderately  by  a  sroaU  iirc^ 
under  the  stove  for  twtlve  hunts  after  which  they  were! 
suffered  to  cool  graduully  during  twelve  hours  more*! 
The  stove,  being  surrounded  with  brick-work,  was  still  bot^ 
twelve  hours  after  the  tire  luid  beeo  ex^tinguished*  j 

Lost  of  weight.  On  taking  out  the  china  plates  in  sttCceb&ioDi  ^udl 
weighing  the  lihavinj^s  anew,  their  weight  was  found  to  be" 
diminished  about  one  tenth,  some  ft  little,  more,  others  a 
Jiltle  leas.  Wlien  (he  shavings  were  put  into  the  store,  their 
weight  was  l»  gr*.  ^^hen  taken  out  it  was  about  9,  Their 
colour  mm,  not  perceptibly  aliered,  aad  they  had  o* 
appearance  of  havinj^  been  exposed  to  a  strong  heat* 

Hcat«d  sgklf).      Desirous  of  knowing  how   far  the  drying  of  wood 

be  carried,  I  leplaeed  them  all  in  the  stove,  whi 
heuted  i\s  before,  neither  more  nor  less,  for  twelve  h 
atid  afterward  left  lo  cool  slowly  for  twelve  hours. 


♦  R«ad  at  the  iti-eting  of  the  first  cl*«  of  iKe  French  lott 
tht  50th»  1811.  This,  as  well  as  ihe  following,  tf  tt^mhu 
original,  ttauismitied  by  lUc  Count,  Tusi  not  yet  puWi*ti«4  in  France 
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»(l  tftkiiig  out  the  slTUvittgs  the  next  day,  they  h»d  all  Change  of 

banged  colour  more  or  less:    from  :i  jellowibh  white  they       '***• 

ad  become  light  bro*ii,  dark  brown*  more  or  less  ydlow, 

ud  some  of  a  tine  purple. 

Their  weight,  which   was  at  first  10  grt.  was  now  found  Weight    after 
,  the  tcconU 

*  °e  heaung. 


Oak   7*1^ 

Elm S'18 

Beech   ..-i..«.8*5t> 

Maple 8*41 

Ash    ••• 8*40 

Birch     .......  •7*40 

Service  •• 8*40 


Cheny  •• 8*6o 

Linden 7'8t) 

—  (after  ha- 
ving been  in  thq 
open  airtweoty- 
four  hours)  *  •  •  *  8'(M> 

Male  fir-  < 8*46 

Female  lir 8.60 


Wishing  to  know  whether   the  wood   might   not  be  re-  Atrenipt  to 
need  lo  charcoul  by  contmtung  the  moderate  heat  of  the  ^         P^'***^ 
ove  a  long  time,   1  took   half  the  linden  fehavings,    which  heat, 
eighed  4'03  gr, ;   placed    them   in  a  china  saucer^    8up- 
;>rted   by   a  cylindrical    eariheo   vessel   three    incheti   ia 
lameter,  and  four  inches  high;   put  this  on  a»  earthea 
late,  and  covered  it  by  a  glass  jar,  six  inches  in  diameter* 
id  eight  inches  high.     On  the  earthen  plate  was  a  layer  of 
hes^  about  an  inch  deep,  serving  to  close  the  tnouth  of 
le  jar  shghtly. 

This  little  apparatus  beiog  placed  in  the  stove,  it  was 
eaied  a  third  time  for  twelve  hours  ;  and  then  left  tweUo 
ours  without  fire,  to  cool  gradually. 

On  taking  out  the  apparatus  I  found,  that  the  wood  was  R«uUi. 
ecome  perfectly  black  ;   and  that  the  glass  jar  was  yellow- 
hp  and  its  transparency  diminished. 

On  weighing  the  shavings,  which  retained  their  original  Lots  of  weight. 
Ipire  completely,  I  was  surprised  to  find,  that  they 
etghed  only  2*9l  grs.  As  they  were  the  remains  of  5  gr. 
Twood;  and  as,  from  the  experiments  of  Messrs  Gay* 
■Mac  and  Tbenard,  1  had  expected  to  tind  in  this  wood  at 
Hkfty  per  cent  of  charcoal ;  t  did  not  think  it  possible, 
^^Bloee  the  weight  of  the  shavings  to  less  than  2'5  gr., 
fciticaUfly  with  the  moderate  heat  1  employed. 

To 
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Hettedt 

fourth  time 


RoiulU. 


St&te  of  th* 


Beattd    twU» 
more. 


To  clear  op  my  doubts,  1  replaced  Ihe  apporati 
fitove,  and  heated  it  agoi»  as  before  for  twelve  ho 
afterWaid  left  it  m  the  stove  twelve  hours  to  cooL 
On  takiug^  out  the  apparatus  I  fontid,   that  the 
weighed  only    1*5  ^r.     Tlie  jar  was  less  tran^pai 
of  »  blackish  yellow  colour  throvighotii;   but  partu 
its  upper  part,  above  the  level  of  the  brim  of  tli 
in  which  the  shavings  were.     These  shavings  were 
perfect  black. 
Hotttda  ftfth       Having    heated    the  apparatus  aj;uiii   for   tweli 
*""*'  and   then  left  it  to  coo!,   I  was  surprised  on  taki 

of  the  Btove  the  next  day  to  Bnd,  that  the  jar  hi 
become  clear  and  trun^jptirent.     Not  the  leuit  triU 
yellow  coating,   with  which   its  inner  Burface  bad 
vered,  now  remained. 

On  examining  the  wood  I  found,  that  tliis 
changed  its  colour.  U  had  assimicd  a  blueisii  hit 
deep»  but  very  different  from  the  decided  blac 
before.     Its  weight  was  1'02  ^r. 

I   put  it  twice  more  into  the  stove,   and  each 

weight   was  diminished,   so  that  the  5  gr.    of   wooi 

reduced  at  labt  to  0'27  of  a  gr.,  or  about  a  twentieth 

original  weight. 

Charcoal  may      I  am  persuaded,   that  I  tshould  have   dimtniah 

by  a  hp»t  be-  ^or*^>  *f  1  ''^d  continued  the  experiment  louge 

low  combiwtU  has  been   tried   long  enough   to  establi&h   this  r< 

fact,  that  charc&al  can  be  dissipated  by  a  heat  muck 

has  been  considered  necessary  to  bum  if, 

lEjtperiment  It  raay  be  supposed,  that  i  wa«  very  desirous  ofi 

^«c^r"**°  wt»«ther  the  same  thing  would  occur  to  churcoal 

formed     by    the   usuul    process.     Accordingly    I 

piece  of  charcoal  from  my  ktlchen,   heated  it  to 

red  heat,  and,   while  it  wus  t(iU  red,  put  it   into 

mortar,  and  powdered  it.     Having  passed  it  llirouj 

I  took   4'03   gr.  of  the   powder,  placed   it   m    ill 

heated  it  in  the  Ktove"* twelve  hours,  and  then  tefl^ 

houfh  to  cool.     On  taking  it  out  it  weii^lad  but  3: 

A  lecoiid  «t-       Ab  ibi^  powdered  charcoal  was  iMthing  but  a 

of  small  bits  of  charcoal,  which  were  in  contact  wi 

only  by  a  very  small   surface  cooijiarcd   with  tl) 


penmMt. 
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«*havi«g:Si  1  made 'another  rxprnment,  the  result  of  ubich 
was  more  strikinn^  and  more  sRUsfactory,  -     • 

Havmg  encloM;d  in  h  doth  a  quuiitity  of  powdered 
chareonl,  ihut  had  beeu  passed  through  a  lieve,  1  beat  it 
strongly  in  a  plnce  where  the  iiir  wag  still :  and  when  the  air 
api>e?tred  to  he  well  loaded  with  the  fioe  dust  of  the  chftrcoal, 
f  1  placed  01)  the  <i^rcund  a  white  china  saucer,  quitted  the 
place»  and  left  the  dust  to  settle. 

The  saucer  was  covered  with  it,  no  as  to  appear  of  a  v«ry 
I      dork  gray. 

Before  all  the  dust  had  letlled,  1  \Trote  some  letters  od  the 
saucer  with  the  point  of  my  htiger,  and  these  letters  were 
I      afterward  covered  with  a  still  finer  dust. 
^  I  inaagined  it  possible,  that  the  part  covered  by  a  very  fine 

'  dtist  might  be  found  whitened,  while  that  covered  with  a 
|,  stratum  of  coarser  charcoul  powder  would  be  found  perhaps 
I      :»t(ll  black. 

The  result  of  the  experiinetU  showed,  that  this  precaution 
was  not  necessary.  AU  the  charcoal  powder  disappeared  com- 
pletely ill  the  stove,  and  the  saucer  came  out  perfectly  white. 
Another  saucer,  which  had  been  blackened  a  little  by  rub-> 
bing  it  with  bmpblack,  and  placed  io  the  stove  by  the  side 
of  that  blackened  with  charcoal  dust,  came  out  of  the  stove 
as  black  as  it  went  in.  As  soon  as  I  saw,  thai  the  linden 
shavings  converted  into  charcoal  might  be  dissipated  by  the 
moderate  heal  of  the  stove,  1  suspected,  (hat  they  had  been 
consumed  slowly  by  a  sileut  and  invisible  combustion;  and 
that  the  product  of  this  combustion  could  be  nothing  but 
carbonic  acid  gas. 

To  clear  up  this  point  I  made  the  following  experiment. 
Having  procured  a  stock  of  very  dry  birch  shavings,  in 
ribands  about  a  twentieth  of  a  line  thick,  near  half  an  inch 
broad,  and  six  inches  lon^,  I  dried  them  for  eight  days  in  a 
r  room  heated  by  a  stove,  where  the  temperature  was  about 
[  60*  F.;  the  shavings  being  laid  on  a  table,  at  a  distance  from 
■^e  stove.  Of  thebC  &1iaviugs  thus  dried,  1  took  1 0  gr».  which 
^■3  placed  on  a  china  plate,  and  heated  io  the  stove,  in  the 
'  manner  already  described,  for  24  btiurs.  When  taken  out 
of  the  stove,  they  weighed  but  7'7gr.,  and  had  acquired  « 
deep  brown  colour  incliuing  to  purple.  They  were  still  wood 

howtfer, 
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Very  firtc  pow* 
dcr  emptoyal. 


The  whole  dis- 
ippcaTcd  in  ,a 
low  heat, 


■t  which  lam |H 

blark  did  not. 


Experiment  to 
ascertain  whe- 
ther it  were 
converted  into 
carbonic  aci<l 
gas. 
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howtvefr  f<?r,  though  deeply  hrowned»  they  borned  ivitli 
very  fine  flame. 

Of  Iheie  brown  ehovingK  I  made  three  partels,  eaeh  wei 
ing  2'3  gr.  The  first  wo«  plact'd  in  the  str.ve  on  a  white 
china  pUt«,  sapparted  by  a  tile#  but  not  covered.  Tht 
second  was  pot  into  it  in  o  similar  manner,  except  that  it  was 
csovered  with  a  glass  jar,  six  indies  in  diameter*  and  six  inches 
high. 

The  third  parcel  i»as  put  into  a  glass  vessel  s\x  inches 
high,  but  only  an  inch  and  a  quarter  in  diumeter.  This  oar- 
row  vessel  was  put  into  a  glasii  tlir^e  inches  in  diameter,  attd 
seven  inches  high  ;  which,  bein^  bitghtly  closed  with  ita  glass 
cover,  was  also  placed  in  the  stove  on  a  tile. 

As  the  door  of  the  atove  (which  is  double,  the  better  to 
confine  the  heat)  does  not  shut  so  close  us  tu  prevent  the  free 
passage  of  air;  and  as  the  china  plates,  on  which  Iwo  of  the 
parcels  were  placed,  were  flat ;  evrry  circumstance  was  fs- 
vourable  for  the  free  transmission  of  the  carbonic  and  gas 
arising  from  the  decomposition  of  these  t^ro  purcelfi  by  slow 
combustion,  and  there  uws  nothiof?  to  prevent  the  progress 
pf  this  operation.  Bat  the  third  fiarcel  being  enclosed  in  a 
narrow  vessel,  as  this  gas  is  much  heavier  than  utmosphenc 
air,  the  first  portion  of  this  gas  arising  from  a  commence* 
ment  of  combustion  of  tlic  wood  conid  not  fail  to  descend  in 
the  vessel  toward  its  bottom,  gradually  expel  the  air,  and  a» 
length  fill  the  vessel  completely  :  and  as  this  sort  of  iauitda- 
tion  by  carbonic  acid  gas  could  not  fail  to  stop  the  com* 
bastion,  I  expected  to  find  that  this  parcel  of  shaving*  would 
be  preserved,  at  least  in  part,  even  though  both  the  others 
should  be  entirely  consumed. 
Results.  The  stove  having  been   heated  in  the  usual   manser,   I 

found  the  next  day,  that  the  rei»ults  of  the  experiment  had 
been  such  as  I  anticipated.  The  two  parcels  of  shavings 
placed  on  the  china  plates  had  disappeared  entirely ;  nothing 
at  all  remaining,  except  a  very  small  quantity  of  ashes,  of  a 
white  colour  inclining  a  little  to  yellow.  ' 

The  yellow  ashes  in  the  plate  that  was  not  covered  with  ^ 
glass  jar  were  deranged  and  dispersed  by  the  wind,  occafioiied 
by  opening  the  door  of  the  stove  too  suddenly  :  but  those  i« 
the  other  plate,  being  protected  by  the  glass^  wew  fouod  tM 

tog€tii«r« 
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tog^ettii^«  At  tbejr  still  retained  thtir  ongtnal  figure  of  sha. 
v'tngSy  tboagh  reduced  to  a  verf  stnnU  bulk,  this  appeared  to 
me  B  demonstrative  proofs  that  the  shavings,  whence  they 
arose,  hnd  not  been  burned  by  a  coraman  fire.  For  thit  rea- 
^by  eod  also  on  account  of  their  extraordinary  colour^  ap-> 
^Roachiri^  »ery  near  that  of  the  wood  in  iti  natural  state^  I 
preterved  them,  to  show  thera  to  the  class.  They  weig-hed 
ociy  0-04  of  agn  ;  and  as  th6  shavings,  of  which  they  were 
the  remains,  weighed  5*987  gr»  on  coming  out  of  the  handi 
of  the  joiner,  these  afhes  make  only  one  and  one  third  per 
cent  of  the  weight  of  the  wood. 

The  third  parcel  of  shavings,  which  had  been  placed  in  a 
narrow  glaaa  vessel,  had  not  disappeared,  but  the  wood  wat 
converted  into  perfect  charcoal,  1  have  the  honour  to  pre- 
sent it  to  the  class, in  the  same  vessel  in  which  it  wa^ charred. 

As  the  thiee  parcels  of  shavings  were  of  the  same  wood,  Rcasonin^t 
and  equal  iu  weight ;  as  they  were  exposed  together  to  th«  **^^™* 
fame  degree  of  heat,  and  for  the  same  time  ;  and  aa  the  two 
portions,  that  were  placed  bo  as  to  facilitate  the  escape  of  the 
carbonic  acid  gas  arising  From  their  decomposition,  disap- 
pemred  entirely  ;  while  the  third,  which  was  so  circumstanced 
that  the  eicape  of  this  gas  was  impossible,  did  not  disappear ; 
it  seemB  to  me,  that  there  can  be  no  doubt  of  the  cause  of 
the  phenoTxtena  that  presented  themselvet:  and  it  is  certainly  Charcoal    )m 
a  curious  fact,  that  charcoal,  which  has  hitherto  been  con- fi*<^^  than  uw*- 
aidered  a8  one  of  the  most  fixed  substances  known*  can  unite  ^    ^^ 
itself  to  oxtgen,  and  form  with  it  carbonic  acid  gas,  at  a  tem- 
perature much  below  that»  at  which  it  burns  viHibly. 


I 


IV. 


uiriet  concerning  the  Heat  dci^ehped  in  Combustion,  wiik 
a  Description  of  a  new  Ctiorimeter ;  by  the  Same^, 

^iV^TTEMPTS  have  been  long  ago  made  to  measure  the  Resultj  of  tau 
thut  it  developed  in  the  combusttuu  of  loHfiinmable  perimenti    oa 


IT 


iubstanccs  j  ^^**  from 
combiisiioQ 
diftuutiblc. 

*  Re»d  at  the  meettag  qI  the  fifth  cUts  o£  the  Frrnch  Jotlitute,  Feb. 
S4th,  U\t. 
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sobbtaiicen ;  hut  the  reaultt*  of  the  exprrimenlt  have  been 
contradictoiy,  and  the  melhods  pmplov'.d  lio  little  cuJ 
\t\]  to  inspire  coididt*nre,  fJiut  the  uiid«!rtakin^  is  justly 
sVdferrd  as  very  WuW  advanced. 

1  had  altrmiJtfd  \t  at  three  diflerent  timee  wUhiq  th 
twcntA*  yrurii,  but  withotst  succ<u«.  After  having  tnadi 
grriit  nitmher  nf  cxprrtmenls  «fiih  the  niotit  scriiptiloui  ca 
vith  ji]»pHruliis  on  ^vhich  f  had  Iruii^  reflected,  and  nfterw 
caused  to  be  exictited  by  ikillul  workmen,  i  had  foi 
noihini^  howcvrr  t]iat  ttppctii«.'d  tome  euffiricutly  6tch\ 
to  des^crve  to  he  made  public.  A  Isirge  apparatus  in  copper 
more  than  twelve  feet  lonsr,  which  1  had  ttiadc  «t  51  on  J 
iiftetn  years  rti,Mi;  and  another  scarcely  lew  expensive  cnii 
at  Pttri>  four  years  iigo»  which  !  have  slill  in  my  lahoralory  ; 
attest  the  desire  I  have  loof;  entt»rtjjmed  of  findiMp;  the  means 
of  eluiidatin*;  a  question,  that  has  slways  appeared  to  »ne  «f 
great  importance,  bolh  with  legard  to  the  sciences^  Nnd  tw 
the  nrt». 

At  kngth,  however,  1  have  the  autii* faction  of  announcing 
to  the  class,  that,  after  all  my  fruitle**9  atteinfits,  1  hare  dis- 
covered a  ver\'  simple  method  of  measuring  the  heat  matii* 
fe^^ted  in  combustion,  and  this  even  i%ith  6uch  preciBiou,  as 
leaves  Tjothin;^  to  be  dei>ired. 

That  the  ilass  mny  be  the  better  able  to  jtidge  of  my 
method  of  uperating,  und  the  rehance  that  may  be  placed  on 
the  re&ults  of  my  experiments,  I  place  my  apparatus  before 
it. 

The  principal  jmrt  of  this  apparatua  is  a  khid  of  pnimatic 
receiver,  eit^ht  incfies  long,  four  mdies  and  a  half  broad,  and 
four  inches*  ihree  qiuirterH  high*,  formed  of  very  thin  sheets 
of  copper.  Thid  receiver,  wjiirh  well  deserve*  the  uame» 
already  celehratedj  of  calorimcterf  is  furiiis>hed  with  a  loiij^ 
neck,  near  one  of  its  extremities,  three  quarters  of  an  inch 
iu  diamcier,  atid  three  inches  bi^^h,  intended  to  receive  and 
support  ft  mercurtal  tliermnmeter  of  a  particular  hhape.  The 
receiver  has  also  another  neck,  an  inch  in  diameter  and  the 
snmc  in  height,  situate  in  the  centre  of  it^i  upper  part,  and 
closed  hy  a  cork- 

^Vjll^in  this  receiver,  two  lines  above  iti  flat  bottom,  r9  a 
puvticulur  kind  of  worm,  receiving  all  the  product?  of  the 

♦  French 


combustion 


ON   THE  BEAT   DEVELOPED   IN   COMBDSTIOH. 


lo; 


I 


islion  of  the  inflamable  substances  burned  in  the  ex- 
periaients;  and  truu^mitting  the  hctit  Luatnfest^H]  iti  this 
combustion  to  a  considerable  body  of  water,  which  is  in  the 
receiver. 

This  worm,  which  is  made  of  thin  cop|jer,  occtipic*  and 
covers  the  whole  bottom  of  the  receiver,  yet  without  touching 
«ither  its  bottom  or  its  sides.  It  is  a  flat  tube,  an  inch  uud 
liaH'  bro»d  at  one  end^  and  an  inch  at  the  other;  and  half  an 
inch  thick  throughout*  It  i»  bent  horizontally,  so  as  to  pa8« 
three  times  from  one  end  of  the  receiver  to  the  other ;  and  is 
supported  in  its  jtlace,  two  lines  ubove  the  bottom  of  the  re- 
ceiver, by  several  little  feet. 

The  aperture,  that  forms  the  mouth  of  the  worm,  is  n  cir* 
cular  hole  in  its  bottom*  near  its  bromjesi  end.  Into  this 
hole  is  soldered  a  perpeoflicnlur  tube,  an  inch  in  Icn^ili  and 
an  inch  in  diameter,  reachinoj  witl.iu  the  worm  to  the  height 
of  a  quarter  of  an  inch  above  its  bottom. 

This  inf-e  |)as»^3  through  a  circular  hule  in  the  bottom  of 
the  receiver,  to  v^hich  also  it  is  soldered.  Its  lower  aperture 
is  fteren  lines  below  the  bottom  of  the  receiver ;  and  through 
this  the  products  of  the  combustion  enter  into  the  worm. 

Theother  extremity  oFthe  worm  passeshorizonlally  throuf^h 
the  perpendicular  end  of  the  receiver,  opposite  to  that  Ufar 
which  the  products  oi'lhe  combustion  enter  the  worm. 

The  worm,  before  it  passes  ihrouj^^h  the  end  of  the  receiver, 
is  fashioiied  into  the  shape  of  a  round  pipe^  half  an  inch  in 
diameter;  and  an  inch  in  length  of  this  pipe  is  seen  without 
the  receiver.  This  piece  is  innde  to  fit  tight  into  another 
similar  tube,  belonging  to  the  worm  of  another  receiver, 
vnhich  1  cull  the  sccondartf  receiver  ;  the  purpose  of  which  SeciwufarT 
is  to  receive  the  heat,  that  might  still  be  found  in  the  ^*'***'- 
products  of  combustion,  after  they  hare  passed  through  the 
worm  of  the  princip:d  receiver. 

To  support  these  two  receivers  in  the  air,  so  as  not  lo  touch  Mode  of  si 
the  tJible  that  hupports  them,  each  of  them  is  fixed  in  a  frame  l'^'^*'"B  ^  «®- 
of  dry  linden  wood,  made  of  rods  au  inch  square.  Round 
the  bottom  of  each  receiver  is  n  copper  rim,  three  lines  deep, 
which  is  fastened  by  a  row  of  very  fimall  nails  to  the  wooden 
frame.  The  body  of  the  receive^r  iUelf  enters  about  a  line 
into  Ihe  frame,  to  which  it  is  rery  accurately  fitted. 

The 
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ybmc^KoTtbc      The  flifct  form  of  the  worm  is  essential  to  the  pcrftdi 

af  the  opi>araUis ;  us  ia  «videat,  wlitra  ils  purpo£>c  h  cmu- 
vidererl. 

All  the  products  of  the  comhustlon  being  elastic  fluids, 
and  consequently  substances  Micapabic  of  comiriunicftting 
their  heat>  but  by  procct'diiig  particle  after  particle  to 
deposit  it  on  the  suface  of  the  cold  and  fixed  body  intended 
to  receive  it»  it  was  indispensable  so  to  construct  the 
apparatus*  that  th^  hot  fluids  sboitid  of  necessity  be  spread 
beneath  and  against  a  large  flat  burface,  placed  hori^outalty, 
and  always  cold. 

Before  I  employed  horizontal  worms  made  of  flat  tubes* 
1  had   more  than  once  tried  those  of  the  common   form: 
but  they  never  answered  ray   purpose  otherwise  than   so 
imperfectly^  that  1  conld  never  make  any  account  of  the 
f««hapeyt*  experiroenta,  in  which  they  were  employed.     There  ia  no 
l!2r**'*  Mi'^  ^''^^^   ^"^  ^^*  shape  I  have  adopted  for  the  worm  of  my 
'  calorimeter  would  be  very  advantageous  for  every  kind  of 
apparatus  for  distilUtion. 
ef  ihfc      One  thing   very   important  in  the  construction  of  mjr 
■«teT.    apparatus  is  the  abupe  of  the  thermoraeler»  which  1  employ 
to  measure  the  temperature  of  the  water  in  the  receirer. 
This  Ihefraometcr,  which  I  made  myself;    and  which,  after 
having  undergone  every  kindoftrial»  has  always  appeared 
^ood;  is  a   mercurial  thermometer,  divided  according  to 
Fahrenheit's  scale.     It  in  one  of  four»  all  similar^  that  [ 
employed,  at  Munich,  in  the  winter  of  1B02»  in  my  ex- 
experiments   on  the   refi-igeration   of  liquids   endoacd   ta 
vesself. 

The  reservoir  of  this  thermometer  is  cylirtdrical,  about 

two  lines  in  diameter  only,  and  four  inches  high:    and  as 

the* water   in   my  calorimeter   is  four   inches   deep»  this 

thermometer  always   indicates   the   mean   temperature   of 

the  fluid,  whatever  may  be  the  temperature  of  its  diffe 

j|p        strata. 

m€9^vne         In    my  various   inquiries  concerning  heat,   I   have 

d^ihe  bulb  ^*^^9"^"*  opportunities  of   seeing  the    importance  of  this 

ihcihernio-  precaution;    and    1   cannot    conceive    how   any    ona    can 

iter   shortM  expect  1o  avoid  great  mistakes  in  measuring  the  tempera* 

tuMototoji,  *uTe  of  liquids  heated  or  cooled*  if  wc  do  jiot  attend  to 

this. 
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tlus  For  ny  own  part»  I  confess,  I  pay  little  rt^rc]  to 
the  experiments  of  which  I  aio  told»  ^vhea  1  know  they 
•re  90  Degligently  made;  and  assuredly  I  shall  neviT  waste 
ray  timet  in  attempting  to  build  theories  on  their  results. 

In  ueing  the  apparatus  I  have  described,  several  pre- 
cautions are  Dece»s«ry.  lu  tlie  first  ))lace  it  h  obvious,  that, 
wheu  the  object  h  to  ascertain  the  quantity  of  heat  de- 
veloped in  the  combustion  of  any  inflammable  subAtaiiee» 
it  is  indifpensttbly  necessarvi  so  to  arrange  matters  that 
the  combustion  ihnil  he  complete,  I  have  tboug^ht,  that  it 
might  be  so  considered,  whenever  the  substance  burued 
leai'ea  no  residuum,  and  burttB  with  a  cteur  flame,  without 
smoke  or  smell. 

The  lea&t  smell,  particularly  that  peculiar  to  the  io- 
Oammable  substance  burued,  is  a  certain  indication,  tluit 
the  combuttion  ia  impel  feet. 

I  had  long  sought,  before  I  was  able  to  find  to  my 
satisfaction,  a  mode  uf  burning  very  volutile  liquids,  such 
as  alcohol  and  ether:  but  I  have  at  length  discovered  it, 
^s  will  BOon  appear.  1  have  frequeultj'  succeeded  in 
burning  highly  rectified  sulphuric  ether,  without  \\\e.  least 
smell  of  ether  being  diffused  through  the  liiom;  and  it 
was  in  these  instances  alone,  that  I  considered  the  ex  peri- 
Clients  as  accurate. 

As  to  wood  I  have  found  a  veiy  simple  method  of 
burning  it  completely,  without  the  least  appearance  of 
smoke  or  snaeU.  I  got  a  joiner  to  plane  me  shavings 
about  half  an  inch  wide,  a  tenth  of  a  liiie  thick,  and  six 
inches  long:  and  holdiu^  these  in  the  hand  or  with  pliers, 
elevated  at  an  angle  of  45*  or  thereabout,  and  with  the 
edgea  perpendicular,  tht-y  burned  like  a  match,  with  a  very 
clear  flame« 

Tilt  slip  of  wood  that  boms  bein^^^ery  thin,  and  placed 
between  two  flat  6anieti,  which  press  on  it  closely,  it  i'' 
expend  to  the  action  of  so  strong  a  heat,  that  it  bunu 
|*erfeclly  and  entirely. 

If  the  shavings  employed  be  too  thick,  a  portion  of  the 
charcoal  of  the  wood  remains;  particularly  if  it  be  oak,  or 
any  other  wood  of  slow  and  difficult  combustion:  and  in 
this  case  the  experiments  are  defective.     But  if  the  shaviuf^ 
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be  sufficiently  thin,  ond  well  dried,  I  liave  fotiad,  that 
kitid  of  wood  may  be  burned  cQnij>l«tcly. 

In  btirnuig  candles,  vfvkx  tapers,  or  fat  oils  in  (ampft, 
the  ooly  precaution*  necessary  are  so  to  nrrani^e  the  wick, 
as  to  ^ield  iio  smoke;  to  place  the  flame  properly  in  the 
aperture  of  the  worm;  and  to  surround  the  upparatuft  on 
all  sidfs  by  screens,  to  prevent  the  flame  from  being 
deranged  by  the  ivind. 

In  these  experiraenls  there  is  one  source  of  errour,  toa 
obvious  to  escape  the  mo&t  superficial  obseri'er,  and  to 
wliich  it  was  im;)ortant  to  aj  I  end.  While  the  caforimeter 
IS  warmed  by  the  heat  developed  in  the  combustion  of  the 
iuflaminable  substance,  which  is  burning  at  the  aperture 
of  the  worm,  it  h  continually  cooled  by  the  ambient  arr^ 
that  surrounds  it  on  all  sides,  U  would  be  possible, 
DO  doubt,  by  calculations  founded  on  a  knowledge  of 
the  law  of  refrigeration  of  the  receiver,  which  might  be 
found  by  separate  experiments,  to  ascertain  the  quantity 
of  the  eflect  produced  by  the  refrigeration  in  question  ;  and 
this  even  with  a  certain  decree  of  precision  :  but  it  would 
have  been  impt^ssible  by  this  method,  or  by  any  other 
known,  to  calculate  the  effects  of  another  cause  of  errour, 
less  obvious  perhupa,  but  certainly  more  weighty,  than 
that  of  the  refiigerailon  of  th«f  external  surface  of  the 
receiver.  , 

The  nitrogen,  which  is  mixed  with  the  oxigen  of  the 
atraospheric  air,  i»  neceiisarily  carried  iuto  the  worm  with 
the  proper  products  of  the  combustion ;  and  without  a 
precaution,  which  it  occurred  to  nie  to  employ  to  prevent 
the  effects  of  this  cause  of  errour,  by  roakin^  a  corupeo- 
sMilion  for  them,  all  the  exptrinienls  would  have  beeu  of  no 
value. 

Fortunately  the  method  1  employed  to  obviate  the  effects 
of  this  cause  of  eirour  was  fsufficient,  to  prevent  at  the 
fume  time  tlio^e,  that  might  have  ariieu  from  the  cooling 
of  the  outer  surface  of  the  receiver, 

Aa  the  recfiver  is  cooled,  whether  by  the  atmosphertc 
air  in  contact  with  its  external  surface,  or  by  the  nitrogeu 
snd  other  gaases  traversing  the  worm  with  the  product! 
of  coinbufitlon,  ooly  so  far  as  the  worm  is  hotter  than  the 
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aurrcHindiDg  air;  while  on  the  contrary  it  is  heated  by  theue 
elastic  fluids,  whenever  it  is  it  a  lower  teaiperaturethun  they 
are:  by  arranging  matters  so,  that  the  t^mperiitiire  of  the 
wuter  ill  the  receiver  shall  be  a  certuiu  number  of  degrees, 
5*  for  inslauce,  below  the  temperature  of  the  air  at  the  be* 
giiiiiitig  of  the  experiment;  mid  putting  an  end  to  the 
experimenty  as  sooti  as  the  water  in  the  receiver  liiis  ac- 
Cfoired  a  temperature  precisely  ihtf  tiatue  number  of  degree* 
higher  than  the  air;  the  receiver  will  l>e  healtd  by  the 
air  during  hall"  the  tinie  of  continuance  of  the  expeiinient, 
and  cooled  by  it  during  the  other  hulT:  so  that  the  calorific 
and  frigorific  eflects  of  the  air  on  the  appuratus  will  coun* 
terbaiaiice  each  other,  and  produce  no  perceptible  effect  on 
the  results  of  the  experiments;  coiiSt;quenlly  they  will 
require  no  correction. 

When  we  are  making  experiments  to  elucidate  natural 
phenomena,  it  is  always  mure  satisfactory  to  avoid  errours, 
or  to  compensate  them,  than  to  tnibt  to  calculation  for 
appreciating  their  eti'ects. 

As  the  law  of  the  viiriuiion  of  the  speciBc  heat  of  water 
at  different  tenaperutiires  is  not  known,  and  as  we  have 
bat  ao  imperfect  knowletlge  of  the  trne  measure  of  the 
Jutervaltt  of  temperature  marked  by  the  divisions  of  our 
thermometers,  to  prevent  the  effects,  that  our  uncertainty 
on  these  points  would  have  on  the  subject  of  inquiry',  I 
took  care  to  make  my  experiments  in  n  room,  where  the 
temperature  varied  very  Utile,  and  to  confine  them  to  a  few 
degrees  of  elevation  of  the  temperature  of  the  water  in  the 
receiver. 

It  is  true,  I  made  some  experiments  in  a  room  where 
the  air  was  much  colder,  and  in  which  I  employed  ice 
in&tead  of  water  to  fill  the  receiver;  but  these  experiments 
were  for  a  particular  purpose»  iind  are  not  classed  with  the 
ntlieri.  fiesidest  they  never  afforded  Burh  uniform  and  !a- 
tisfaciory  results,  as  those  made  under  other  circuiUHtntice». 

It  has  been  fully  proved,  not  only  by  the  results  of  my 
experioients,  but  by  tlit-  experiments  of  others  als0|  that 
the  vapour  of  water  in  contact  with  ice  frequently  freezes, 
while  this  same  ice  is  melting  by  the  heat,  or  that  its  thaw 
appears  fully  enabli^hed. 
^  ^  >  To 
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To  gh 


id€a  of  the  reliance  that  niBy  be  placed 


the  results  of  the  experiments  made  witji  the  new  Bp| 


Ejtpetrment  t 

ascertain  the 

perfection  of  *  •     ■       t       - 1  ■    •  i 

Ue  appatttus.  ratus  1    bave  just  descnncd,     1   will    mtrodace    here  the 

particulars  of  an  experiment,  made  purposely  to   discover 
its  degree  of  perfection. 

Having  filled  two  receiversj  properly  conufecled  with 
each  other,  with  water  al  the  teroperaime  of  the  air  of  the 
room,  55"  F.,  I  burned  a  wax  taper  uDoer  the  moulh  of 
the  prlncipul  receiver,  so  that  all  the  products  of 
combustion  passed  throuijh  the  worm  of  the  secondary 
ceiver,  after  havin^^  traversed  thai  of  the  principal.  Each 
of  the  receivers  cout;iined  2371  ;;r.  [3662 1*5  grs.]  of  water. 
The  following  are  the  results  of  the  experrnjcut. 

Time  of  the  observation.       Tettiperature  of  the  wuter 

Uk  ili«  principal  ia  tkt  sfcondiiy ' 

receiver.  receW«.i. 


tluurs 

Min. 

Sec. 

9 

37 

49 

42 

56 

15 

la 

2 

52 

9 

3^J 

16 

34 

53 

44 

27 

31 

40 

^9 

35 

47 

40 

55" 

G5 

70 

75 

80 

B5 

9>} 

95 
100 
105 


55" 

55 

55 

55} 

55f 

S5f 

55l 

5i> 

sej 

56\ 


TheMcondary      From  the  results  of  this  experiment  it  appear^y  that  thj. 
ftfcetrtr  not      water  in  the  secondary  receiver  did  not  beg^io  to  be  heal 
lo«trie  experi"  perceptibly,  till  ihat  in  the  principal  receiver  had  beeo  heat 
(Dcnts  as   utt*  15**  or  20*:  and,  as  I  had  intended  from  the  beginning  net 
tterrtitry.         |q  coBtioue  an  expfiriment  longer  lhai>  was  necessary  to  n 
the  temperature  ol  the  water  in  the  principal  receiver  |0*'i 
la**  F/;  it  may  be  supposed,  that,  as  soon  a»  I  foutid  by 
experiment  how  liitle  heat  remaiijed  »n  the  prodoctiof  coi 
^  bustiot)  after  they  had  passed  through  the  worm  of  the  pnr»^ 

cipal  receiver,  I  relin(]uish*;d  my  original  design  of  operatic 
with  the  two  receivtrs  joint«d  together.  As  it  was  evidfB 
from  the  above  re*uU^,  thut  the  ftcond  recriver  could  nei 


^^ 
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My  n^ifcted  :  or  indicate  any  thing  except  ihe  cqd(i- 
dcfice  1  might  place  iti  the  indications  uf  the  hrtt,  I  resolved 
to  dtepense  with  the  trouble  of  uiiiig  it. 

It  may  be  seen  by  the  descriptioQ  1  have  ^iven  of  thii  ap^  Thr  ap^ar»iaT 
fMirattis,  that  it  may  be  used  very  convenienily  for  a&cert*kin*  applicable    u 
^n^  the  specific  heat  ot  gassei ;  aa  well  as  that  made  appa-  tptfci&c  hnat  dl 
rent  in  the  cnodtnsation  of  vapours;  and  generally  in  all  re-  €*•••*- 
searches,  where  the  quantity  of  h^at  cotumunicated  by  an 
etaBtic  fluid  in  coohng  is  lo  be  meabured.     And  as  it  wutild 
be  exlretviely  easy,  by  very  simple  in^ans»  to  separate  com- 
pletely the  products  of  the^  vapours  condensed  in  ihe  worm 
froni  fhe  }j#-*cs,  that  pass  through  it  without  being  con- 
dcns'^'df  I  cannot  avoid  hoping;,  that  this  apparatus  will  be* 
come  useful  as  an  instrunient  to  be  employed  in  chemical 
analyses,     Thn  however  would  only  be  an  exten»ion  ot  the 
method  already  employed  wiih  so  much  Bucciet*  by  Mr.  de 
Saussure,  aud  by  Messrs.  Gay^Lusaae  and  Thenard. 

As  aoon  as  my  apparatus  was  finished,  I  was  eager  to  see  E«p^rtmeftti 
what  quantity  of  heat  I  should  find  in  the  cotnbut^tion  <>^  ,«;d  with^CT 
wax,  and  in  that  of  olive  oil,  that  I  mi^ht  afterward  compare  voUier'i, 
the  results  of  my  experimenta  willi  thohc  of  Mr-  Lavoisier**: 
and,  as  I  have  the  most  implicit  rt;liance  on  every  thing  pub* 
Sished  by  tliat  excellent  man,    I  sincerely  wi!>hed  to  tiud  in 
this  comparison  a  proof  of  the  accuracy  of  my  method,  and 
at   the  same  time  a  contirniation  of  th«  estimates  of  Mr, 
Lav#isier. 

Sect*  I*    Experiments  made  wiift  white  wax. 

The  air  of  the  room  being  at  the  temperature  of  6l'  F.,  Combuvtion  of 
2791  grammes  of  water,  of  the  teroptrfatare  of  5^  F.,  were  ''*^'**  ^*** 
put  into  the  receivtr  of  the  calorimeter,  (includiog  the  qtian« 
tity  of  this  liquor  that  represents  the  ipecitic  beat  of  the  in- 
strument); and,  a  lighted  wa»c  taper  ha»in^  been  properJf 
|i!ac«d  at  the  entrance  of  the  wonn»  the  calorimeter  was 
heated  for  13  min.  26  sec. ;  when,  the  thermometer  annoaiiD- 
in^  that  the  water  had  acquired  the  temperature  of  65*  F*, 
the  taper  was  ealin^uiRhed* 

As  1  took  cure  to  weigh  the  taper  beibre  it  waa  lighted,  I 
found  by  weighing  it  «t  tbe  end  •f  the  ^xpcnjiiccitt  ^^^ 
1'63^r.  of  wax  had  been  burned* 
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Qiunaty  of 
180*  by  it. 


QuintttT  of 
ice  m  el  led. ' 


To  express  the  results  of  this  experiment  so  as  to  render 
tliftn  obvious*  and  at  the  same  time  euny  tn  he  compared 
with  the  refiolts  of  other  similar  experiments,  we  will  see  how 
much  vater  of  the  temperature  of  melliii^  ice  would  ha?t 
beeo  modu  to  boil,  at  the  mean  pressure  of  the  atnio^j»herf , 
by  the  heat  made  apparent  iu  the  combustion  of  the  l'63gr*j 
of  wax  burned.  '^M 

The  diiittiiice  otj  Fahrenheit's  scale  between  the  tetnp«f-" 
^ture  of  melting  ice  and  botEing  watt^r  being  180*,  if  tht:  burn* 
ing  of  l'63^r.  of  wax  were  requisite  to  raise  the  temperature 
of  the  water  in  the  ctitorimeter  10%  the  burning  of  30*34gr. 
woold  have  been  necessary,  to  raise  it  180"  :  at.*,  if  ^29*34gT. 
of  wax  could  furnish  by  combustion  sufficient  heat  to  rtiie 
the  teinpcrrtture  of  27SlgT,  160%  a  gramme  of  this  infiaa- 
rajtble  Bubstiiore  must  furnish  enough,  to  heat  94'785gr.  of 
water  to  the  same  point. 

Conbe<]uently  one  pound  of  white  wax*  or  wax  ta 
should  furuish  in  burning  tmfficient  heat>  to  raise  94*7S5lbs* 
of  wiiter  from  the  temperature  of  melting  ice  to  the  boiling 
point. 

To  iind  how  many  fiounds  of  ice  this  quantity  of  heat 
would  melt,  we  have  only  to  add  to  the  number  of  pounds 
of  water  at  the  temperature  of  melting  ice  it  would  cause  to 
boil  the  third  part  of  this  number,  and  the  sum  would  ex» 
pr»»«s  the  weight  of  the  ire  in  pounds. 

This,  then,  for  white  wax  is 94*765 

-f   31*595 


f.ofj 

ip^^ 


4 


tz  iaG*38albs,  oficemelted 

for  one  pound  of  the  wax  burned. 

Two  other  ex-      ^^^^^^  *  compare  the  result  of  this  experiment  with  thtl 

peTmi(>nts  irith  of  an  experiment  made  with  the  same  substance  by  Mr.  La- 

***  votsier,  I  will  jjive  an  account  of  iwo  other  experiments  I 

'  made  with  wax,  as  the  reader  will  undoubtedly  be  struck  with 

•ihe  uniformity  of  their  results.     This  U  !jo  remarkable,  thil 

.  I  should  scarcely  venture  to  publish  them,  had  1  not  prooft, 

that  all  my  expt'nments  were  actually  made  and  toinutcd 

*  id^i^U  before  1  biegnn  my  calculation  of  their  rvfsulttt ;  tod 

S«1tr«J  loBotipmuredt  that  any  peraon,  who  will  follow  bit 

method,  using  the  same  apparatus,  will  find  the  same  reauLu 

*«n  repeutiog  ml^' esc  peri  mentto.,' 
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Ab  the  mode  of  operating  'm  making  ibege  experiments 
must  no«t  he  well  known,  1  may  suppress  the  piiilJcu]arB  in 
wh»t  follows  without  inconvenience,  aud  give  only  the  resuUs 
of  the  experiments. 

I  will  be^in  w  ith  three  expenmeols  mude  with  white  wax  ; 
ifciid  to  render  tbem  more  easy  to  compare,  I  will  give  tbeuj 
together  in  a  tabular  form. 


■5  * 

•<   'Si 


E^ 


-ii 


^  o 


->     g     2 

T*    9      to       t^ 

2*          0»          C' 

lis 

'O      to       r^ 
.    «       ei       pj 

^  s  s  s 

fir 

.   rs       o       *c 

4  --ii 

if   -0         -O         lO 

Q 

III : 

a  2 

1.    «,  s 

If 

S  ST 

tt                 1 

1  s  i 

1  S    §    £ 

a    rt        C^       « 

^    -        "        -• 

.?- 1 

s    «    £ 

S  ►   5 

8    «      «0       c^  1 

g  ?     9     r 

g    -      at      w 

—      o>      o 
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Mc?*n  *»f  the 
\Tte  ex  j*eri- 
:iiH. 
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If  we  take  the  mcnn  term  beiweeii  the  result*  of  theie  ex- 
periments, vre  ^htill  lirnl,  that  ihf  qu«iitily  of  Ucftt  developed 
ill  the  combustion  of  wkx  i(»such,  tliut  onf  pound  of  this  sub- 
ettinre  is  giilficjent,  lo  ruist-  94-(j&£lbs  of  water  from  the  teni- 
perutiire  of  melting  ice  to  the  l>oning  point;  and  conse- 
qaently,  that  it  should  melt  12U*24^2lbs  of  ice. 
eniTfjof  L,i.  -According  to  ihe  exiierirueiits  of  ^Ir.  Lavoisier,  the  heat . 
i«  d»neloped  in  the  coinbustioa  of  one  pound  of  white  wax  «ft$ 

sufficient  to  mClt  l33*l(JtilbB  of  ice. 

Th<*  'liffereuce  The  difTereiu'e  betiveen  the  reaults  of  our  expfcriroents  with 
this  sub&tance  is  not  very  great ;  and,  if  those  of  Mr.  Lavoi- 
sier were  made  at  a  time,  when  the  temperature  of  the  air  was 
only  e.  f'*w  «!e£;i-ees  hii^her  than  that  of  melting  ice  (which  I 
have  no  means  of  awcertaiuing),  the  quantity  of  nitrogen,  that 

hif  jireai  in      must  hsiv*  fentcred  into  the  calorimeter  vviih  the  oxigen  era- 

ryniba»iion  of  pjoyed  to  suf^port  the  combustion,  would  hiive  been  so  grvnt 
us  to  uccomnt  sufficiently  for  the  diHerence.  But  the  very 
^rt  at  ditFerenre  between  the  results  of  our  experiments  ulade 
with  olive  ci]  prove?,  that  one  or  other  of  our  procestes  muit 
have  been  defective. 

The  iivan  reBidl  of  several  experiments  ninde  with  olive 

nuihor  ft  expe-  ^-|    ^^^  ^^  ^^^  ^l^^  measure  of  the  qUiintity  of  heat  developed 

in  the  cotibustion  of  one  pound  of  this  substance  ^0*439lbH 

of  water  heated  180*  F;  or  I20lb^  of  ice  melted »  neglectiog 

the  frHclioik 
ind  of  J  avot-       ^^  the  experiments  of  Mr.  Lavoisier  more  than  148lb«  of 
ici*i.  icr  were  tnelted  by  the  hf  at,  thnt  nppeared  to  result  from  the 

combustion  of  one  potiud  of  this  oil. 

lliffhitrrjJin-       It  is  true,  th;it  this  rcbult  wus  considered  by  that  eminent 

V'^.iiHl  io  be     philosopher  himself  ua  too  icreat  to  be  capable  ofexubnatioo; 
gfcat  bv  him-  *  r  r,  r  r  ■ 

tilt.      '  and  he  a^ded,  with  that  modesty  which  rendi^red  him  so  en* 

gajg'ing  and  so  r«iBpeetub!e:  •»  We  uhaJl  probably  find  our- 
selves under  the  iiccfSssity  of  miiking  corrections,  perhups 
pretty  considerable  ones,  in  most  of  the  ret«ilt«  I  have  given; 
but  I  did  liot  think  this  a  sufficient  reason,  to  deluy  ufibrding^ 
their  as&ibtance  to  those,  >^ho  might  intend  to  pursue  the 
same  object.** 

As  it  a^|>eara  very  probable,  that  all  the  fiit  oila,  when  per- 

nc  acid  corn"  ^^^^b  pul'iB.are  coiB|>06od  of  the  same  principles,  Iwu%curi- 

red  ^hh      eus  to  ae«  whether  rtrpe  oil,  puriQed  by  bulphuric  acid,  would 
if  c  oUf  ' 


of  the 
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not  afford  more  beat  in  its  combii»ticm  than  olive  oJK  Vfhen 
burned  in  its  naturtil  stalf.  The  res^ult  of  three  experiiiu'uta 
•howed  me,  thut  rafje  oil  thus  puritted  docs  in  iuct  yield 
more  heat  than  otive  oil.  The  dilferenre  is  uiderd  pretty 
considerable,  uud  more  than  I  could  have  suspected. 
Thecoaibust*  of  1  Jb  of  purified  nipe  oil  i^^ve 

93-073  of  water  heated  180*. 
■  olive  oil  gave  90'439. 

Chemists  may  tell  ut,  whether  the  quantity  of  incombus- 
tible mfttler  separated  from  rape  oil  in  purifying  it  be  suf- 
ficient, or  iiot,  to  uccoHot  for  this  differeuce. 

On  comparinif  the  results  of  tlie  experiments  made  with  CompaHfinn  of 
white  wax  arrd  those  with  the  purified  oil^  it  appears,  that  "  ^**' 
ec|ual  weights  of  tbetie  ^ubatauces  afford  nearly  equal  quan- 
tities of  heat  in  their  eombustion  :  and  as  in  fact  this  ought 
to  be  the  ca&e^  from  the  rjuantities  of  combustible  matter 
they  cootain,  the  result  tends  to  strengthen  our  confidence 
in  this  method  of  meaiiuring  the  heat  developed  in  combus* 
lion* 

It  was  with  the  combustion,  of 

Jib  of  white  wax    94*68 2lbs  of  water  heated,  180*. 
lib  of  purified  oil  93*073 lbs. 

Ab  the  object  I    liad  chiefly  it*  view  in   this  seriec  of  Cm  bunion  of 

experiments  waa  to   ascertain   the   quantities   of  heat   de»  ^'**^"*ff^"    *"<* 
,         *  t  1        *  r  II  I  t  carbon  the  ot>* 

velf^ped  m  the  combustmn  of  pure   hidro|^en  and   carbon,  ject  of  f«. 

in  order  to  render  this  method   useful  in   some  chemical  *««fc^- 

analyses*  I  examined  particularly  those  itiBaaimable  sub- 

Btancesi  that  had  been  analysed  with  most  cure. 

Several    atterapts    have   been   m»de    to  ascertain   these «.,^.    ^     , 

I       J.       ^  *  1         .       ^*i**  *>**  *>«*n 

interesting   questions    by    direct  experiments*    in    burning  attempted 

puie  hidrogen,  or  pure  hidrogen  and  carbon;  but  the  results  ^^^'cctJ/, 
•f  these  researches  have  varied  bo  much,  tltat  they  caunot 
be  relied  on. 

According  to  Crawford,  the  heat  developed  in  the  com-  u-. 
bustion    of   one    pound   or  nulrogen   gas  is   sutticieut  to  e4  higher   hy 
raise  the  temperature  of  4l0lh».  of  water  180*  F.     But  the  ^'^^^"^ ^^ 
estimation  of  Mr.   Lavoisier  is  much  lower.     According  to 
him  this  heat  would  raise  only  221^9  lbs  of  water  the  Mime 
number  of  degrees. 

On 


con  turf. 


OH  m  K»AT 

On  the  other  hand  Mc-  Lavoisier  estimates  the  qnanttty 

of  hemt  developed  in  the  combustion  of  charcoul  mticb 
rrrh'P'  b"'^  higher  than  Dr.  CrawfoH.  I  have  many  reasons  to 
Tite    this   too  believe,  ihat  they  both  estimate  it  too  high:  and,  if  thii 

opitiion  be  confirmed,  we  must  estimate  the  h*iit  d^- 
hKirogen  too  vcloped  in  the  combustion  of  hidroijen  a  fittle  hij(her  even 
}°^'  than  Crawford  has  done,  to  be   able   to  uccount  for   that 

manifested  in  my  experiments. 
Chartf»a!?c.  Frpm  sevfrHl  ex  peri  agents,  which  I  made  five  years  a^^i 

cording  to  the  it  appeared  to    me,  that  one  pound  of  charcoal,  dried  ai' 
**^^  ^^*  much  a»  possible  before  it  was  weighed  by  heating  it  red 

hot  in  a  cnicible,  was  not   papuble  of  raif^ing  moie  thaii] 

from   52   to   54   lbs.   of   >v«ter    from    the    temperature   of 

melting  ire  to  a  boiling  heat, 
CrawfofJ,and      According  lo  Crawford  this  heat  should  sufBcc  to  boil^ 
Lavoisier.         57-606  lb*.;  and  according  to  Lavoisier,  72-375  Ib^. 

We  shall  ^ee  how  these  estimates  agree  with. the  restitl 

of  my  experimewts. 

Iienilt%  from      As  the  experiments  made  with  wax  yielded  very  unifoTra* 

vix  compifwJ  results,  und  as  the  analysis  of  this  substance  has  been  inarfe 
with  thopccal-      .  ,  ^  i       1     i»  -         l  ■ 

eulattd  frofTi  *'*"  gfeat  care,  I  snail  exatnme  now  the  f^iiMntftfrii  of 
Its  cnfnpooe,it  hidrngen  and  ciirbon  in  this  substance  agree  with  the  qu'in- 
^*'^*  lity  of  heat*  that  it  afforded  me  in  comhustion. 

According  to  the  analysis  of  Messrs.  Guy^Lus^c  and 
Theoard,  a  pound  of  this  substance  cuiUaiti 

Carbon ...••.0*3l7fl 

Free  hidrogtn  •• O'UDl 

If  we  adopt  the  calculationH  of  Dr,  Crawford,  both  for 
the  heiit  fitniiiih''d  hy  tht^  hidrogeii,  and  thai  furmt^hfd  by 
the  carbon,  we  shall  have  for  the  heat  tlmt  &hftu)d  he  fui* 
niched  by  the  combustion 

\h%  of  water 
itc<*ftn!mR  to  Of  0' 119 1  lb,  of  hidrogen,  after  the  ratir*  of  4tO  r.»i*td  from 
Crawford,  i|j^_    of  water    ratsed     from    Si"    to   sJli"    bv^2»to21i'» 

burniiig  I  lb.  of  hidro;^tn    48*83 1 

Of  0'a>7D  lb  of  carbon,  wher  the  ralio  of  57  606 
lbs,  of  water  raised  from  32**  to  "^l^"  by  burn- 
ing I  lb,  oT  carbon    •.....•%•     47'll(y 

Total  of  the  heat,  ih^t  pught  10  be  ftirnished 
by  the  quantity  of  combustible  matter  (hi-     - 
lirogeu  and  carbon)  in  I  lb  of  white  wa«  • » . .     $5*947  lbs 

Qyaatity 


n^ 


to  the  <tuthor*« 


to  LiToUt€r« 
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Quantity  of  heat  fumislietj  by  I  lb.  of  white 
wax,  dnrm^  its  combu«>tion,  uccordiug«to  my 
experiments ,##••••.,.,.,,•.     94'(id21hi 

If  we  "adopt  the  calculittionti  of  Mr.  Lamsier  for  the 
heiit  furuishid  by  carhan  andJudro^ett  in  tticir  combustion, 
we  shall  have  for  the  heat  that  oU|;ht  to  be  lurntbhtid  by 
the  burning 
Of  0'ei79    lb.    of    carbon,   nfter  ihe  ratio  of 

72-375  lbs.  of  water  hetvted  180°  by  1  lb.»-.«     59'J95lbi 
Of  O'll^l  lb.  of  hidrogeti,    ufter  the  ratio  of 

221-09  lb».  of  water  heuled  180'  by  I  lb.  ..••      26'403 
Total  of  the   hent  that  ought  to  be  furnished 

by  the  corolJBiitible  matter  in  1  lb*  of  white  -^  ■ 

wax    ...•• 85*598 Itw 

From  the  results  of  these  colculation*  it  uppearii^  that  Cnwitjrd'f 
the  estimutioni  of  Dr.  Crawford  agree  much  better  with  "^ 
the  expert meut&  than  thoee  of  Mr.  Lavoisier. 

Let  us  see  hoT/  the  results  of  the  experiments  mode  with  Compariion  of 
fat  oils  aj^ree  with  the  estjinationa  of  these  <;eiitlemef^.  ^*  •*^*" 

Acxordiu^  la   the  tinalysis  Of  Messrs.   Goy-Lussuc  aud 
Thenurd  a  pound  of  otiy«  oil  coutaias 

Carbon  -  *  .  • •  .0-7721  lb  Resulti, 

Free  hidrogen  •«•••••• •••*#*0'120S 

According  to  the  calculations  of  Mr.  Lavoisier  we  have,      accordinf  to 
For  07721  Ih.  of  carbon  -55'8S1  lbs,  of  water  heated  180*  LaToktiw, 
0-1 208  lb*  of  hidro|ren  ^26'78t* 


UCarrr  ihtn 
*«¥olsier*s. 


,       Total  82*66 1 

According  to  the  cnlculations  of  Dr«  Crawford  it  is  ^q  Crawfwnl, 

For  0'77^1  lb»  of  carbon  ••44'47B  lbs,  of  wat«r  heated  ISO" 
0*1 308  lb.  of  hidrogen  49'52B 


Total  94  0U6 

Accordinpf  to  the  experiments   1  lb*  of  purified  rape  oil  to experimentt 
furoi«»hed  he»t  sufficient  to  raise  93'073  lbs.  of  water  190*  j 
and  1  lb,  of  olive  oil  enough  to  heat  110*439  lbs. 

From  all  these  comparisons  it   fnUow^,  that  the  estima- Q^^f^^^j^m 
tions  of   Dr.  Crawford   agree  roach  better   than   those  of  ^«ar«t* 
Mr,  Lavoisier  with  the  results  of  my  experiments. 

SCGT, 


wo 
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txi«t»le  liquids 


Sect.  IT.  Erp^rments  made  wtth  spirit  of  wine,  alcohol,  cm 
sulphuric  ether, 

Ai  the  CQmponeiit  parts  of  these  inflammable  Uqurdt^  may 
Experimcnti    be  considered  Q»  wetl  aacertained  by  the  results  pf  ihe  excel- 
lent investigation  of  Mr.  de  Saussiire*»  I  undertook  to  exu* 
mine  them  for  the  second  time^  in  order  to  discoiri^r  whi 
quautittes  of  heat  vre  dt^veloped  in  their  combustion.     1  hai 
begun  this  undertaking  five  years  ago;    but,  after  having 
made  a  constderuble  number  of  experiments,  1  desisted  fr&i 
it,  on  aeCDuut  of  the  great  difficulties  that  occurred. 
Boon*  however,  as  1  had  found  uteans  of  rendering  my  uppi 
ratus  more  perfect,  1  formed  the  project  of  recommencing 
Bfifort  I  enter  into  tlie  particulars  of  my  experimentij, 
must  say  a  few  words  respecting  the  difficulties  thatoccurn 
to  me,  even  after  (  had  my  new  apparatus  ;  an<l  of  l^t  uteai 
I  employed  to  surroouut  them.  1  even  found  myself  expoci 
*  to  dangers,  which  it  is  necessary  for  me  to  mention  as 

>     _  J      CttU(ion  to  tlKJse,  who  may  undertake  the  same  inuutrv. 
tind  even  U9sy  ,  •   i  •   i 

gor.  When  1  made  the  experiments  with  highly  rectified  ali 

holj  and  more  particularly  with  ether,  I  found  it  very  Jj^cuK 

the  Uquid.        ^"^  prevent  a  portion  of  these  volatile  liijuida  from  escaping  ii 

the  state  of  vapour  from  the  bulk  of  them  remaining  in  th 

lamp.  I  procured  a  small  tamp,  re>enibliug  in  shape  a  stual 

rolind  snuflflaox^  with  a  nozzle  rising  from  the  centre  of  tl 

circular  plate,  which  closed  it  atop  ;  and  ou  this  plute  w| 

fixed  a  small  pan,  to  hold  cold  water,  for  keeping  the  no/zl 

cool,  and  f*reventing  the  heat  from  being  communicated 

the  botly  of  the  lamp.   But  this  precaution  was  not  sufhcie] 

vhen  I  burned  ether,  as  I  found  to  my  cost:  for  though  ll 

pan  was  twice  the  diameter  of  the  lamp,  and  filled  wiib  ve|| 

cold  water,  the  water  was  so  heated  in  a  few  minutes,  that  an* 

txplosioti  took  place  froin  vapour  of  ether  kiiidltng  in  the  air     j 

^,^j,^J^"*"*  with  a  flame  that  rose  to  the  celling,     ludeed  it  was  tiei^| 

eetting  the  house  ou  fire.  ^^ 

Warned  by  th»s  accidi^nt   I  procured  a  new  lamp,  mitch 

smaller  than  the  former,  being  only  an  inch  in  dtamrter  and 

ABfttlitf  fimp  iiiid  three  quarters  of  an  inch  deep  ;  and  its  noxzle,  whie 

was  only  two  lines  in  diameter,  wtts  three  quarters  of  an  ini 


A  "'nipt  to 
P^veiit  ii. 


coniiracinU 


•  fee/oarnar,  vol.  xxi,  pgs.  222,  259|  321. 
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fiX^K  To  keep  lhi»  tmall  bmp  cool^hile  burning,  it  was 
placed  in  u  small  pan,  and  kept  constant1]r  immersed  in  a 
(pixrure  of  water  and  pounded  ice  to  wtlhtn  a  quarter  of  an 
inch  of  iKc  extremity  of  the  nozzle.  These  precautions  were  This  prrrcni^ 
•ulicient  to  prevent  any  explosion,  thou)(h  not  the  evapora-  ^  explosion, 
tion  either  of  the  ether  or  of  the  atcoho).  This  fact  I  learncd'm^Q,!. 
from  observing,  that,  as  often  as  I  made  two  coiitfecutive  ex- 
periinenls  without  fillin^^  the  lamp  afresh,  the  alcohol  con- 
stantly appeared  weaker  in  the  second  experiRient  than  in 
the  fifit. 

The  cause  of  this  phenomenon  was  not  difl&cuU  to  disco- 
ver. The  most  volatile,  and  consequently  the  tnost  combus- 
iihle  parte  of  thin  liquid,  being  diffused  in  vitponr  in  the  in- 
terior of  ihe  lamp,  found  means  of  escaping  through  the 
*  nozzle  with  the  part  of  the  liquid  that  traversed  the  timtch, 
leaving  the  tik*ohol,  that  remained  iu  the  lamp,  perceptibly 
weakened. 

To  remedy  this  imperfection  I  constructed  a  third  lannp,  A  thir<i  l*mpi 
which  I  now  submit  to  the  inspection  of  the  class.  It  is  made  ^^^JJ'^t^J!^*^ 
of  copper,  and  has  the  shape  of  a  small  cylindrical  vaf.e>  an 
inch  and  hulf  in  dluineter,  and  three  iiichea  high,  swelling 
out  a  little  atop»and  closed  hermetically  by  a  copper  atopplet 
which,  being  ground  with  emery,  fit*  light  into  the  neck  of 
fhe  vase.  Through  the  centre  of  this  stopple  passes  a  t^maW 
perpendicular  hole,  which  can  be  shut  completely^  or  left  n 
little  open,  as  may  be  required^  by  means  of  a  small  screw 
carrying  a  copptr  collar. 

A  small  tube,  about  an  eighth  of  an  inch  in  diameter  and 
two  inches  ond  half  long,  proceeds  horizon  tally  from  the  side 
of  the  vase  very  near  the  bottom.  At  the  distance  of  on  inch 
and  four  lines  from  the  vuse  this  tube  is  bent  at  b  right  angle^ 
rilling  upwards  perpendicularly  to  form  the  nozzle  of  the 
lamp* 

This  little  tube  is  every  where  very  thin,  except  at  itsx 
upper  extremity,  where  it  is  mude  thicker,  to  admit  of  being 
shaped  so  as  to  tit  ti^ht  into  a  very  small  cylindrical  extin- 
gtiisher,  5  lines  high  by  3'5  in  diameter;  intended  to  close 
the  nozzle  hermetically  without  touchin;;^  or  deranging  the 
•ick,  the  moment  the  lamp  ceasfs  to  burn  ;  and  to  keep  it 
constantly  closedt  when  the  kmp  is  not  lighted. 

Without 
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Without  tbW  precaution ;  in  experimeotd  avade  with  €tlicf, 
so  lar^  «  quautity  of  thiit  volatile  liquid  would  evaporaleS 
fbrough  the  iiozzk  of  «be  lump  while  weighing*  that  it  would 
be  ioaposaible  to  a^certat  i  the  quantity  bi]rn«;d. 

Th«  tiozale  uf  the  lamp  is  steadied  by  two  pieces  of  wire^ 
proceeding  from  it  horizontally,  and  soldered  to  the  body  of 
the  tamp. 

To  keep  thiB  lamp  constantly  cold,  as  well  a&  ibe  liquid  it 
eoDtaioBi  it  is  placed  in  a  smitll  pao,  aud  covered  completely» 
ejtcept  the  extremity  of  its  nozzle  and  that  of  its  neck,  wi 
a  cnixtnre  of  pounded  ice  and  water. 

When  the  lamp  i»  wtiglied,  il  is  taken  out  of  the  pan,  a 
iirell  wiped  wiUi  a  dry  cloth,  before  it  ih  put  into  the  scale. 

Whtn  the  lump  is  kindled,  the  operator  must  not  forget^ 
after  it  has  bnrned  two  or  three  iniuutes^  to  open  the  «creiir 
that  closes  its  stojjple  a  Uttle,  though  but  verff  lUtte^  other- 
arise  it  might  go  out. 

As  the  littk  horizontal  tube,  by  which  th#  liquid  that  is 
buriud  pa&^CH  from  the  reservoir  of  the  lamp  to  its  nozzle,  la 
alwnyfi  tilled  with  liqiiid,  ^o  that  it  can  have  no  coinmuniciiF^ 
lion  with  the  rapour  dlffn^ed  in  the  upper  part  of  the  recer« 
voiri  this  vapour  cannot  e&capt'  by  the  nozzle  of  the  lamp,  af 
It  did  before  1  thought  of  this  uifthod  of  preventing  it. 

If  1  have  been  very  minute  in  my  description  of  this  lamp, 
ft  was  because  I  ihouf^ht  it  necessary  to  {^pare  tho^e,  who^H 
mif^ht  be  disposed  to  repeat  raj  experiments  or  make  8imilaf^| 
oneH,  alt  the  difficulties  1  had  to  sunnount,  before  I  found  the 
means  of  having  under  command  the  combustion  of  very  ^ 
volatile  inBumniable  liquids*  fl 

Asi  the  ap;>afutu»i  I  haie  employed  has  now  been  de<cribed| 
it  will  be  ea-^y  to  follow  t4»e  steps  of  my  expenaients»  and  to 
appreciate  their  results.  1  will  endeavour  to  describe  tbeoi 
ck'tirly,  but  al§o  as  briefly  as  possible. 

Having  procured  a  stock  of  spirit  of  wine  of  the  shops^  and 
of  alcohol  of  differc'it  degrees  of  purity,  I  ascertained  with 
the  »;reatest  care  their  specific  gravities  at  the  temperature 
of  tiu"  F.J  trtking  that  of  wnttr  at  the  sunie  temperatu 
ivs  10^)000.  i  chose  this  temperature,  that  I  might  ufterw 
the  more  easily  ascertain  the  quantities  of  water,  that  each 
ou^ht  to  contain,  acconiiug  to  the  tables  constructed  frop 
f  i^e  ex^^imcuts  of  Mr.  Lowitz. 
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The  followinf;  tahle  will  ^bow  the  specific  gravity  of  e«ch> 
mod  the  qaantity  of  pure  alcohul  uf  Lowitz  and  of  water  con* 

tuined  in  it. 


jLiquid. 

Ikt  60**  F. 

Coinptttilion.            1 
Pur*  dcttbol       ™ 

Alcohol  of  42' 
Alcohol  of  the  shops 
Spirit  of  wine  of  33*" 

81-624 

847140 
853 240 

0-9179       ' 

0-S057 
0'77S8 

0-0821 
0- 1(^43  1 

The  follow  I  t>t^  are  the  results  of  the  e^tperiroenta  made  to  Results 
ascertain  the  quaniities  of  heat,   which  these   liquids  fur-   ' 
ntshed  iu  burning. 

la  three  experimentfi  made  with  the  spirit  of  wiae  ^^^  ^JjJk^*spirU; 
quaouties  of  heat  manlfeBteJ  were,  , 

iatheUt,  53*560)  ,.      -      ,         .     ,-        ,,    , 

f  Ids  01  water  raised  From  the tcroperalure 

*  t       of  uieltiiigice  to  thatof  ebullitiou. 

3d,  52-604  J 

The  mean  result  is  52  604  lbs*. 

As  a  pound  of  this  liquid   contained  but  0*7788  of  the 

alcohol  caijsidered    hj-  Lowitz  as   pure;  the  other  part,   = 

0"2'212,   being  only  water,  which   doea  not   burn;   to  find 

how  much    water   would   be    raised    from   the  trniperaturt: 

of  meHing  ice  to  that  of  ebullilion  by  m  pound  of  the  pure 

alcohol  of  Lowilz,   we  have  only  to  divide  the  quantity, 

that  is  the  mcafure  of  the  mean  heat  developed  in  the  ex- 

perinients  with  itie  spirit  of  wine  by  the  fraction^   that  ex- 

|ireft8es  the  quantity  of  alcohol  in  a  pound  of  thiB  liquid* 

PH.  I  5iJ-C04        ^  ,,        , 

Thui  we  have ^  67*545  lbs,  the  oieaiure  of  the 

0-7788 

heat  developed  in  the  combustion  of  one  pound  of  pure 
alcohol  of  Lowit2,  according:  «o  the  roean  reeult  of  the  ex- 
periments iiiade  with  spirit  of  wine. 

In   two  experinienls  mmle  with  the  alcohol  of  the  shopa^  with 
the  mean   rct»uk   wan  54*213   lbi>:    and,  as  this  contained 

•  An  tHe  tm^a  of  the  I bree  prcccvling  numbers  wri aid  he  5-a'ft30, 
thrre  i»  ^-rHenily  s<niic  inislakf;  and  the  bit  nutnWr  of  fbt:  ihrec 
Wing  the  buiTie  wUh  the  mean  j^iven,  it  is  probublr,  tine  uf  thtne  is  id 
rrrottr  of  tti  tntnKribcr  But,  us  the  nnmber  5f3  604  is  empluycd 
•s  (lie  meftu  in  (he  i^^kulutiun  in  the  next  pvagraph,  if  may  he  pre- 
sumed,  that  the  Tt^ult  uf  tbt-  tUird  eitfitriinieul  should  huve  bcea 

sn  a^s.    C. 

0S057lb 


next  J 
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0'8057  lb.  ^^f  pure  alcoliftl*  we  haire  for  the  me«fure  of  t^fl 
heat  developed  in  lh€  combusiion  of  lib  of  pure-  alc^boli 

t^llll.  ^  67-294  lbs  of  water  Heated  IgO*  F.  ^| 

wMbthr  Of  three  expentnmti  made  with  the  alcohol  at  42*  the 

«"**«'^*"         niean  result  was  61-952  ^bs,   of  water  heated    ISO*  F.  by 

the  hiat  developed  in  the  combo^itioD  of  one  pound  of  C] 

liquid. 

I  fence  lib  of  pure  alcohol  should  furnish  heat  enough 

burfiiae  to  raise  67*^7  lbs  of  water  lB{f  F. ;  for  — -- — ^ 

67-57V 

Mcanf»rpur«      Taking  the  meun  between  the  results  of  these  eight  ex* 

ttSi^hul:  pcrimeiits  with  three  alcoholic  liquor^i  weshnll  have  for  the 

iniiksure  of  the  heut  developed  in  the  cotnbuatlon  of  one 

pound  of  pure  atcohul  of  Lowitz  67*47t  Iba  of  w%ter  raised 

frara  the  temperature  of  mellitig  ice  to  that  of  ebullition. 

r«i»p»fed  It  will  be  extremely  interesting,  no  doubt,   to  know  whe- 

wiib  lU  cwnH    i^g^  ii^Ij  quantity  of  heal  agret'  with  the  quantities  of  com- 

V  bubtible  matter  (carbon  aud  hldrogen)  taakohoL     We  will 

see. 

According  to  the  analysts   of  Mr*  de   Saussure,   itb  of 
the  alcohol  uf  Low  it  z  contains 

Carbon O'i^B^ 

Freebidrogen     •••••..•.•   0*1018 
Water ..«•.•••«  0M70O 

1- 

TtaecaTctib-  Now   according  to   the  calculations  of  Df,  Crawford  we 

S^^ES         '^*''   '*"*^  ^^"^  ^'^^  raeafiure   of  the  heat  developed  in  the 

combustion  of 

0*4*282  lb  of  carbon  •  •  •  •  ^24'(>67  lbs  of  water  heated 

O'iOlS  III  of  hidrogen  ••   41738 

Total  ....  6D'40S 
sd4  thr  rt-       The  experimenis  gave  us  <>7*47t 

•  II  Ibe  mean  naniJt  w*Tf  »•  p^rrn  aKove*  wBieli  J 
^notriii^,  »s  the  rcftalti  of  llu-  vxpcrimruti  arc  omiitt^t  thU  ilioiil4  be 

f  ir  tbr  rorrrctjon  in  tb«  prcccdiuj  note  were  to  br  wukdef 
>lkuuUl  )>«•  (^7  144.    C. 
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It  VI  ri>re  io  ^  research  of  such  deUeacy  to  find  the  re-  mUofthe  a 
suits  of  experiin^ot  agree  to  perfectly  with  ihosc  of  calcu-  perimeit  ,?er 
lutioi). 

In  the  coocluaion  of  thit  paper  I  ahaU  have  the  honour  Farther 
^f  giving  the  class  an  account  of  the  resuUt  of  a  consider-  "P«*™«>*i 
ahle  tiuinber  of  ex  i>e  rim  eats,  which  t  have  just  made  tou- 
certain  the  quaotitiei  of  heat  developed  in  the  combustion 
of  sulphuric  ether,    naphtha,   suet,   and   several    kind*   of  *''*^  ^^^^'^ 
wood  ;  as  well  at  that  manifeuted  in  the  condensatiou  af  the 
vapours  of  water,  of  alcohol,  and  of  ether. 

These  experiments   are  all  fiuishcd,  and   I  have  made  promisei, 
coasiderable  progress  in  the  paper,  in  which  I  purpoj^  to 
give  an  account  of  them  here.     1  BulleT  mjtelf,  that  the 
class  will  do  ise   the  honour  to  listen  to  it  with  its  usual 
indulgence,  at  an  early  meeting*. 


V* 


lUmarks  on  the  Experiment  of  Dr,  Boitock   vnd  Dn 
T&AtLU     /fi  a  Letter  from  «  CoTrttpandentm 


To  W.  NICHOLSON.  Etq. 


SIR, 


J.  HE  expenmeDtt  of  Drs.  Bostock  and  Traill  cannot,  f 
thiuVf  ^e  considered  as  decisive  in  proving*  that  winter  is 
produced  in  the  combination  of  dry  inunatic  and  ammo- 
niacal  j^s.  The  mode  adopted  in  drying  the  amniontacal 
gat  by  thcjie  gentlemen  is  not  effective.  jI  tuinp  of  quick- 
linae  iuttodaced  into  a  jar  of  this  gat  would  not  abaorb 
the  whole  of  the  combined  moisture.  Lime  is  not  *o  greedy 
of  moisture  as  stome  other  tubatances,  and  in  a  mass  would 
be  disposed  to  take  up  but  littkr  had  it  been  introduced 
immediately  from  the  Ore  in  the  state  of  powder,  it  might 
have  been  more  effectual  To  deprive  pas  of  the  moisture 
it  contains,  the  best  method  has  beea  found  to  be  to  past 

*  Thift  the  Count  hoi  promisci  to  tinniinit  fgr  iaterlioii  in  iJb% 
iottmtly  at  sooa  at  he  can  find  aa  opportaaity. 

it 


Experiment  of 
Dr.  Bostock 
and  Or.  Traill 
aotd«ctS(ve^ 


cnt  to  dry 

muriauc  gas. 

Hot  lime  ia 
powder  brti^Tt 


fctit  hoi  mttn.tt  f*petited!y  through  tnnriate  of  lime  in  «Kirs€  powder 
stroflhuebesu  previously  heated ;    0f  to  egfitate  it  foi  some  time  in  contact 
with  this  saU  in  a  dry  vessel. 

If  Drs,  Doftlock  and  Traill  will  take  the  tmnble  of  re- 
peatirtt^  their  txperitnent  with  this   precautiofit  thty  wilj, 
i  beiteTe^  fiud  ihe  res^ult  to  be  a«  A.  B.  C«  hm  itiited  it* 
1  urn,  S'iTp 
'f,  Vour  most  humble  servant, 

BRrBT<>t.,  D.  E.  F. 

nth  of  May,  1812* 


Mtlh&d  of  prepurhig  a  cheap  and  dvrabfe  SiuccOt  or 
Ptasier^  for  oMtside  or  inside  WaU$  i  %  H*  W.  WiT, 
Esq.  of  Bridport  Harbour*^        ^ 

SIR, 

Slticcofi>ff  JIN  consequence  of  your  expressing  :vn  opinion^  that  a 
J^"*J»**'  general  knowledge  of  my  method  of  preparing  a  stucco» 
'***^  or  plaster,  for  outside  w^Hs  of  houses  much  exposed  to  sea 

breezes  or  bad  weather,  would  be  of  service  to  the, public, 
I  baVe  enclosed  an  account  of  the  process ;  and  I  will  with 
pleasure  furnish  any  £irther  par^culars  of  this  bnsinest  for 
the  Society  of  Arts,  or  permit  any  genlieman  to  exmttiine  it, 
who  may  wish  rforjnore  information  on  the  subject.  You 
know  the  situation  of  my  house,  which  is  greatly  exposed  to 
the  spray  of  the  sea  and  bad  iveatber ;  and  I  cao  truly  add, 
tbft^'by  means;of.this-84ncco  it  is  perfectly  free  from  damp, 
'  Mid  the  plaster  remains  compact  and  dumble. 

I  remain,  Sir, 

'      Your  obedleht  huuible  servant. 

Bridport  Harbour,  H.  B.  WAY. 

'  Oct.  12,  llJlO.  - 

•  Trans,  of  tbe  Soc.  of  Arts,  vol.  XXIX,  p.  73.  The  giWer  mcdtl 
was  Toteft  16  Mr.  Way  J '  and  spedimcnt  oif  bb  stQCcd,  and  of  the  laii^ 
from  which  it  was  made,  mnprta^mA  ia  the  Soeiefy*9  n'pokitQry. 

To 


To  make  a  strong  StuccOf  or  Mofiar^ 
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Three  parts  Brklport  Harboor  sand  to  one  oflime,  both  MtthodcC 
findy  sifted  and  roixttl  with  lime-water;  if  used  as  stucco^  "*••''"<  **» 
the  first  coat  to  be  laid  on  half  the  ihicktiessof  a  crown* 
piece;    Tet  it  remain  two  duyi»,  then  with  a  |iaiDter*s  brush 
wuhh  It  over  with  strong  lime  water,  and  lay  od  the  second 
co%X  of  the  same  thickneua^ 

1805,  March  S,**.— Measured  a  cool  half-bushel  of  Bear 
mister  lime*,  and  put  it  into  a  hogshead  uf  water,  to  make 
the  lime- water*— Measured  two  eoa!  half-bushels  more  of 
the  lime,  slaked  and  sifted  it,  it  then  measured  three  biktf- 
bushels,  to  which  were  added  nine  coal  half-bushel*  of 
Bnd|iort  Harbour  sand  well  sifted  ;  1  saw  it  well  mixed  up 
with  lime-water,  and  thoroughly  worked  together;  the  uext 
day  saw  it  turned,  and  again  mixed  up»  that  it  might  be 
well  incorporated  together, 

27th.^-Thi«  morning  had  a  fine  coat  of  it  laid  on  the 
west  end  of  my  large  storehouse  at  Bridport  harbour, 

99th.— -Had  it  washed  with  lime-^water,  and  &  second 
co«t  laid  0D«. 


k 


CqjL 

One  lack  and  a  quarter  of  lime,  at  2f.  6d, 
Two  men  and  one  boy  two  days  each,  fetching  and 
mixing  up  materials,  and  layini;^  on ;  men  ^s,  3d, 
per  day,  boy  lOcf,  per  day,  and  one  pint  of  ale 
each  perxlay,  I2d*  -  *.  - 


11    101 


15     0 


N,B, — I  suppose  the  expense  rather  over  than  Qnder*rated« 

May  1 1  .—This  day  Thomas  Everett  measured  and  cxa* 
mined  the  work,  found  it  hard  and  sound,  24*-  square  yards, 
«  little  done  to  the  house,  suppose  the  whole  to  be  tweoty- 
five  yardb  i^quare. 

Twenty-tive  square  yards  at  Tjd,  per  Square  yard,  would 
be  16J.  lid, 

*  This  appcarsi  from  a  subtequent  part  of  the  papd'^  to  bt  chaUt 


Its    , 


CHEAP  AMD   DURABLE  fiTUCGO« 

June  13»  1 806.*— Examined  the  work,  which  w&»  perfect- 
ly »oiind  and  free  from  cracks,  nothing  having  ever  peeled 
off  from  it.  The  situation  exposed  to  the  weather  in  the 
greatest  degree, 

N.  B.^ — The  coal  half-bushel  above  mentiooed  holds  ex- 
actly thirteen  gallons  wiut-measure, 

H,  B.  WAV* 


Farlhf  r  ac- 
count  of   th« 

itUCCiJ. 


Charp  for  it. 


Sir, 

JL  W^s  favonred  with  youraof  the  )8th  instant,  and  I  now 
enclotie  the  mason'^  certificate  of  th^-  quantity  of  iitucco  done 
with  the  composition  I  gave  him  the  particulars  of;  in  ad 
dirion  to  which  it  may  be  uecesHary  to  mention,  that  the  coal 
half-bushel,  with  which  the  ingredients  of  the  compo§itioQ 
were  muisuied,  (according  to  the  account  formerly  given)j 
coutaina  exactly  thirteen  gallons  of  water»  wine  measure, 
and  would  hold  exactly  1  cwt,  I  qr.  7  lb.  net  of  th«  Mnd 
used.  The  weight  of  the  lime  I  do  not  know;  and  my 
teing  able  to  ascertain  exactly  the  weight  of  the  sand  arose 
from  iny  waggon  being  employed  to  carry  what  wis  ui>ed  at 
Yeovil,  and  East  Coker,  from  hence;  and  for  what  I  sent 
to  Yeovil  1  wag  paid  is.  QiL  per  cwt.  From  the  aand  here 
succeeding  so  well,  Thonius  Everett  would  not  be  prevailed 
on  to  engage  to  do  o»y  of  that  sort  of  work  with  hill  or 
river  sand,  to  be  got  on  this  shore.  The  work  he  did  for 
me  wan  all  by  the  day;  whiit  he  did  at  Yeovil  and  East 
Coker  he  agreed  for  ot  eight  pence  per  yard,  of  nine  feet 
■uperficial  measure  for  labour  only  for  the  two  costs,  at 
four  pence  per  square  yard  for  one  coat,  all  the  material 
bei og  broutrht  to  the  spot  at  his  employer's  expense,  ond 
who  aUo  found  bcalFoldin^  and  tcaffold  ropes«  This,  I 
think,  is  considi^rably  hi^^herihan  by  my  calculation  of  the 
expense  of  what  1  had  first  done  he  ought  to  have  charged; 
but  its  being  done  at  a  distaace  of  twenty  milea  from  where 
lie  lives,  and  in  the  most  bu^y  time  of  the  year  for  masons 
work,  1  Buppomf  must  account  for  it  in  the  6rst  instance; 
and  having  once  made  that  price,  he  would  not  now 
work  under:  but,  I  believe,  ff>r  a  considerable  building, 
aud  with  sufficient  notice,  and  being  allowed  (k/.  per  mile 
in   lien    of   wages    and    travelling    expenses    for  iiiiuteJf 

and 
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at)d  Bti  Rs»istant,  out  ond  hom^*  he  would  go  to  any  part 

of  the  kiiigdora,  on  being  paid  »</.  per  yard  for  Iht  work. 

It  iins  t>een  the  general  received  opinion  here,  thut  [tluster  $e3i  sand  not 

xnAde    with    sea  sand,  unless  well  washed  in   fresh  water,  ''**•'* '®  H** 

would  atvvrtVP  be  damp;    but,  od  the  contrary,  I  tind  from 

uhat   has  been  doge  in  uiy  dining-purtour  und  passuge,  it 

has  been  nlwwys  quite  dry,  althouijh  the  whole  of  the  sand 

with   which  it  has  been  done  hu%  been   thrown  up   by  the 

•en,  and  mii&t   have   been  always  at  spno|^  tides  covered 

with  sea  water:    indeed   it  sornefimes  happens,  thut,  for 

iTjuoths  together,  there  is  none  lo  be  collected  on  our  shores 

I  lit   thi»    place,  thut   Everett   thinks  fine  enough   for   the. 
purpose;  and  as  I  am  now  and  then  applied  to  for  getting 
it,  1  have  laielvi  when  my  horses  were  at  leisure,  got  a  small 
quantity  collected  and  hen  led  in  for  my  own    use,  or,  in 
case  of  its  being  wanted,  1  charge  2d*  per  cwt.  for  it,  where 
it  ift  deposited.     As   1  design  ut  some  future  time  to  make 
some  alteration  in  the  passage  done  with  the  stucco  in  April 
IQOdr  1  had  four  pieces  taken  oif,  which    I  tied  up  sepa- 
rately, each  in  a    piece    of   brown    paper,  and    had    them 
packed  iii'tt  bjx»   with  a  layer  of  sand  between  each  piece, 
and  at  the  bottom   and  top  of  the  box,  and  directed  it  for 
^boUf  and   iient  it  with  Bonie  i^oodn  I  shipped  on  Saturday 
^Mast  to  ray   friend   Nellam   Giles,  E>t|.  No*  2,  New  Inn, 
St,  Clement's.     1    have  reqoested  of  hiiu,  tliat  he  will  have 
the  goodnes  on  its  arrival  to  forward  it  to  you.     The  veasel 
it  goes  by   is  the  t.loop  Mary  Ann,   John  Anning,  master, 
bound    to   Doune»   Wharf,    Hermitage,  Wapping.     It   is 
possible,  that  the  pieces  of  stocco  sent  may  imbibe  some  of 
the  baline  particlfs  of  the  &and  it  was  packed  up  in  ;     but 
this  did  not  occur  to  roe  at  the  time   or  they  should  have 
been    packed    in    saw-dust;      as   they  were   perfectly   dry  Hardiwiso? 
when  packed,  so  much  so  as,  when  struck  upon   with  the  ^'^^ *^"cco. 
knuckle,  to  give  a  sound  similar  to  what  an  earthen  vessel 
would  do  if  dry  and  not  cracked.     Should   there   be  any 
further  informaiion  requisite,  on  your  letting  me  know,  it 
shall  immediately  be  sent  yoU.     It  had  almost  escaped  rae  sionelimeap- 
tx)  say,   that   the  small  quantity   of  six    yards,   done    last  pearstotniwor 
October  with    slope   lime  for  tdtl,  was  dooc  from  your  '  **?"'?*»«• 
Vox..  XXXll JuNl  1813.  K  intimatiag 
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.•'ucco  wufk 


intinittting  to  me,  when  1  liud  the  plencure  of  seeing  you  i 
DovBetahire,  ihul  stone  limt;  w«i  likely  to  answer ;  but  i 
woulil  1  think  look  better  if  \*hite  washed  ;    the  difiVrenc 
in  point  of  exptnse  ia  jnateriully  in  niv<»ur  ol  the  ^toue  limea 
The  cost  of  my  ws^gou-lond  of  it  iit  the  kihi,  aboat  a  mile 
lience»  would  hf  only  10*.,  whereas  about  the  same  quan* 
tity  of  chalk  lime  at  the  kihi,  full  ei;^^]it  miles  from  hence, 
would  cn»t  l/.  4r.,  and  I  cannot  get  any  cha1k-lime  nearer, 
Ihavt  only  now  to  add,  that  I  am,  very  respectfully. 
Sir, 
Vour  obedient  bumble  servant. 


BuinronT  FIabbour 
April  22d  Ibll. 


H,  B.  WAV, 


Cfrtijiratc, 

I  hereby  certify,  that  Mr.  IL  B,  Way,  merchant,  of  Brid 

port  Harbour,  in  the  county  of  Dorset,  in  the  month  of 
March  lB05t  gave  roe  the  nccts-wary  directions  for  making 
strong  cheap  stucco  or  pla^ter^  which  was  cooipnsed  of  one 
part  chaJk  lime,  and  three  equal  parts  of  fine  sand,  colltctt 
on  the  seashore,  near  Bridport  Hurbour,  the  who|i»r  of  which 
wd!i  mixed  up  to  a  proper  consiHteiice  with  a  strong  liiti 
water;  urid  1  h.ivc  since  thut  lime  done  the  annexed  work' 
^ilh  the  said  compobition. 


I 
i 


For  Mr*  //.  B.  H'at^,  at  BrUporhHar^i/ur* 


VJ*     Vik 


1805.  March. — On  'be  out.*»ide  of  a  warehonee 
wall,  part  rough  stone  and  purt  brick   2S_ 

Id06»  ApriL— On  the  Inside  walla  of  a  pa&sa^e 
in  hi*  dwi-lting-hou3C,  on  ron^h  stone. 10 

Oct,  &  Nov. — On  the  iuside  rough  stone  ^a)ls  of 
two  cellars.    *•«•••«• #•««•..  224 

One  coat  ou  the  ceiiint^a  of  the  said  cellui>  ....   ^258 

N.  B.  The  lirst  eout  on  the  ceilings  wai  common 
hair  mortar 

1807.  April  &  May.^The  whole  of  the  outaitfe 
of  hitdwetling-houae«  rough  stone  waIU  ••»•#•••  33j 


CliMP  AND    IIU&AB1.B   STVCCO* 


August. — Oil  one  tide  wall  of  the  diu'iu^^room  in  Tdn.  Ydt. 
brick ;  this  Mticco  wjw  rubbed  d^wn  quite  i>mouth,  ^^*J 
and  bus  since  been  pniiiied  with  oil  colours 13 

IBIO.  Oct.  10. — On  tt  rough  stone  wailof^  w«r<y 

ouae  directly  fronting  the  ties,  iind  not  two  hun* 

dred  yards  frum  it,  with  comtnon  stone  IIfdc,  iut^h 

as  is  used  for  maaure  iu  ihh  quurter,  by  way  of 

lr»l ,.,...        6 


dSl 


ISll.  April,— At  Mr.  H.  B.  Wuy's  request,  1 
have  this*  duy  carefully  exumined  the  whole  of  the 
above  work,  und  1  fimi  it  sound  and  good,  ajid  by 
hit  directions,  four  pieces  of  i he  stucco  were  taken 
off  from  the  passai^e  wall,  (which  was  luid  on  April 
I8OG),  and  pecked  in  the  same  sort  of  sund  as  is 
used  in  the  composition,  and  sent  by  hiro  directed 
j  for  the  Secretary  of  the  Society  of  Art*.  Manufuc* 
I        lures,  and  Commerce^  Londoo. • 

f         For  Peter  Daniel,  Esq*  ofYeoail,  Somersetshire, 
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1808,  May  &  Jane* — On  the  otitaide  brick-walJi 
of  his  dwelling-house  there,    -......».-.• 

1810.  May  &  June. — On  the  outside  bTick-walh 
of  otber  dwelling-houses  there  •  •  ..•••* 

For  IF,  flelfyer,  Esq.  of  East  Coker,  near  YeaviL 

1909.  June. — On  the  ontaide  brick  and  rough 
fttone  walls  of  his  dwelling-house,  at  that  place.  *  • 

For  the  Rev*.  Joseph  Fawct'tt,  of  YeoviL 
1810.  June. — On  th#  outaide  rou^h  itone  walls 

of  his  dwelling-house  there     ..*•••  .....  I 

N-  B.  Mr,  Fawcett'ft  house  being  built  the  year 

before,  with  a  fiew  to  being  stuccoed,  the  walU         r 

were  left  rough.  Yds.  2983 

1  hereby  certify,  that  the  whole  of  the  foregoing  two  thou^ 
sand  nine  hundred  and  eighty-three  Hqaare  yards  of  rIucco^ 
wert  done  with  the  before-mentioned  coropoAition,  by  me 
and  my  men  under  tny  dlrectiooi ;  and  I  rerily  believe  it  is 

K  a  tht 
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Cordage  and 
ctoth  from 
9etUe«» 


tlie  cheapest  stucco  known)  and  that  it  will  prore  very  dura 
ble,  both  without  doors  and  within,  and  that  it  h&ii  ^veri 
entire  satibfaction  to  the  (gentlemen  who  have  tried  it;  and  I 
am  now  engaged,  if  I  can,  the  en»uiij«j  summer,  to  btucco  the 
outHideofone  house  at  Bridport,  aiid  another  at  Yeovil,  also 
thein<«ide  of  a  cottage  for  labourers  that  I  hai^e  juit  built  fi 
Mr.  H.  B.  Way,  at  Bridport  harbour. 


_,  THOMAS  EVERETT. 

Stone  Maaon,  Bricklayer,  and  Plasterer. 
Shipion  George^  near  Bridport, 
Dorset,  Jpril^^,  1811. 
Witness,  J^MEfl  BUDDEN. 


1 


VIL 

Manufacture  of  Cloth  aitd  Cordofse  from  Netties,  hy  Mr, 
Edwaiid  Smith*. 

j|N  page  101)  of  the  58lh  volorae  of  the  Society's  tninsa 
tionsf  will  be  seen  a  communication  from  Mr.  £.  Smitl 
of  Brentwood,  on  mannfucturing  a  variety  of  articles  fro 
the  tJbree  of  the  eoinmon  nettle,  for  which  he  has  receivetl 
their  silver  meduL  He  has  since,  with  great  attention  and 
laudable  industrjs  extended  hie  experiments  on  this  subject^ 
and,  during  the  last  session,  produced  to  the  society  spec 
mens  of  cloth  and  cordage  made  from  the  nettle,  which  a 
IKBr  to  possess  g^reat  strength  and  durability.  The  soeiet 
have,  therefore,  this  ^ssion,  voted  to  hira  their  silver  Isis 
medal.  The  following  communication  was  received  frota 
him,  and  specimens  of  the  cordage  and  cloth,  made  by  hicn 
from  nettles,  are  preserved  in  the  Society^s  repository* 


ir. 

I 

id 


EsTEEHF.]*  Friend, 

Introduction         I  received  thy  kind  favour  of  the  23d  instant^  by  the  coo 
•uince^'oir  pKiT  tenta  of  which  I  am  much  obliged  ;  and  being  impre^ed 
dactiv*;  labour  the  consideration  of  the  vast  importance  the  iutroductioo 


4 


♦  Tiana.  of  Soc.  of  Arts,  vol.  XXIX,  p.  g|. 
I  Sie  Juurnal,  vol.XXlX,  p.  l&l. 
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a  new  substance  of  proUuctlve  huioor  vrould  be  of  to  the  com- 
munity of  this  ntauufacturtni^  couutry,  itaruculMrl)  as  tifforJ^ 
in*;  a  new  source  of  iiu!ai»try  to  the  iiicreusetl  nunierous  poor 
of  both  sejct'S,  in  truth,  so  operated  on  my  mind,  as  t6  create 
a  great  unwiltiogness  to  t^ufier  any  exertions  coueonunt  ivith 
my  limited  powers,  frono  totiil  disadvantages,  to  lie  dormant. 
J  am,  therefore,  very  desiroua  by  unrerijiiled  endeavours  to 
be  inairuineiital  in  disseiDiiiatitig  the  knowkd^^e  of,  and  the 
ineantt  of  bringing^  into  use,  so  vahiable  a  spontuueous  pro* 
ductton  as  the  common  nettle  substance,  under  the  sanetjon 
and  through  the  medium  of  the  enhghtened  Society  of  Arts  ^  « 
&:c.  These  coniiderattons,  aided  by  the  hope  of  obtaining 
their  farther  approbation,  have  stimulated  me  to  persevere 
in  my  attempts  tf»  contribute  nil  in  my  power  towards  the  ad- 
vancement of  so  desjirable  and  henelkiali  an  object ;  in  the 
expectation,  that  when  all  the  different  fabrics,  which  that  Fabric*  from 
substance  ie  capable  of  beini^  converted  into,  are  produced,  **^^  nettle, 
it  may  have  a  greater  teiideucy  towards  encouraging  others 
to  embark  io  a  manufactory  thereof,  than  voUimes  written  on 
the  subject.  With  these  sentiments  I  am  induced  to  trouble 
thee  farther,  in  requesting  thou  will  be  so  kind  to  f»ivour  rae  -^ 

by  laying  before  the  Society  the  difff  rent  specimens  of  manu- 
factory from  the  nettle  substance,  which  I  have  at  present  in 
readitvess,  and  which  will  be  sent  to  thee  by  the  Brentwood 
coach,  which  inns  at  the  Blue  Boar,  Ald^ate,  and  I  expect 
will  be  delivered  soon  after  the  receipt  of  this.    The  coj-dai^e  Cordage. 
Nos,  1  &  i  is  affirmed  by  the  cord-spinner  to  be  of  equal 
strength  to  that  made  from  hemp.    The  clotlt  No,  1  is  rout^h 
ffom  the  loom  ;  No.  2,  the  same  fabric  half  bleached;  and  ciotJv. 
No.  J,  which  I  ordered   lo  be  ftttckal/ack,  also  is  only  half 
bleached  for  want  of  sufficient  time  for  the  procet<a.     The  xhU  inju/ed 
qualitv  of  the  clotli  hath  suJfered  throuifhout,  by  the  ne^h-  ^y  ^^^  maau- 
geiice  or  wdltuhiuss  of  the  manufacturer,  and  is  prmcipalfy 
owing  to  the  raw  material  havintj  been  only  passed  through 
such  heckles  as  nre  used  for  the  coarse  part  of  the  hemp  ma- 
nufactory ;— other  necessary  operations*  were  omitted,  in  con- 
sequence of  my  instructions  not  being  attended  to  by  the 
person  into  whose  tare  k  ivas  ehtroi»ted.     He  resj-l*  s  in  the 
country,  at  a  great  distance,  and  his  capability  and  integrity 
proved  greatly  inferior  to  the  o£itnioD»  I  had  entertained  of 

him; 
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htm;  and  it  noxv  appears  his  practice  ii  confin^rl  to  the  coa 
er  part  of  the  hen^p  luonufuciofy.     It  whi»  my   intention 
have  produced  with  the  ubove  a  pair  of  stockings,  manirfa' 
lured  on  the  principle  of  cotton,  and  also  n  ftpei'iincn  of  tine 
cloth  on  the  tame  principle,  with  a  view  to  show  the  great 
extent  of  contrast;  but»  on  application  to  a  cotton  sptniier, 
I  found  the  quantity  of  material  I  had  in  a  stitte  of  prepnr 
ation  suitable  was  not  sufficient  for  the  operations  of  car 
ing ;  in  consequence  1  am  obliged  to  postpone  my  dei>i^ 
ttll  I  am  enabled  to  prepare  a  sufiicteucy.    Greatly  desiro 
of  contributing  to  the  accoraplishment  of  the  object  tn  vie 
and  sensibly  how  much  the  sanction  and  approbation  of  thi 
Society  would  tend  to  promote  it,  1  liope  they  will  conoid 
my  continued  exertions  worthy  their  fatther  attention.     A 
ticipating  their  approbation,  1  remain* 

Very  respectfully. 

Thy  assured  Friend, 

EDWARD  SMIT 

Breittwoodt  the  25/A  of  (id  Month,  1311. 
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Account  of  Herrings  evrtd  in  the  Dutch  mode  tm  hoard  Britttk 
Fesselti  by  Francis  Foktumc»  Eiq** 

jLN  the  deep  sea  {which  is  the  principal  fishery  fof  lu 
rings)  the  nets  are  cast  from  the  busses  by  sunset,  and  th 
6nye  by  them  alone  expecting  the  shoals,  the  •ppronch  of 
which  is  generally  indicaied  by  smalt  quantities  of  fish  j  and 
their  arrival  by  immense  flights  of  sea  fowl.  The  best  fifching 
is  with  the  wind  oflF  shore,  for,  when  it  blowa  in  a  contrary 
direction^the  shoals  are  broken  and  dispersed,  and  the  fish< 
is  seldom  successful  while  it  continues  in  that  point. 

Immediately  after  the  nets  ari'  hauled  in,  (which  is  o| 
perform^  with  considerabfe  drfiiculty,  hy  n^eunt  of  a  win( 

•  Abstracted  from  the  Trau*.  af  lln-  Soc.  of  Ails,  rol.  xxix,  p.  V. 
The  |ol(l  mtdal,  b«itig  the  premium  uffifrt*!,  cUm  i6s,  for  curing  Brti 
wLUr  bcrna^s  in  ibc  Dutch  tmlkud,  «ns  atljadged  to  the  autliivr. 


DUTCH   MQDE  of   Ct^lllNa    HERRtNOS. 

ken  they  are  full)   the  crew  bejjin  to  «^yp  lhefis}i,  tKni 
I*  IB,  to  cufront  the  gill,  which  u  followed  by  tli«^  flout  or  iiwitn, 

^^L  ami  divide  the  lar^je  jug^ulur  or  spirnt  vehi  wJih  u  knife  at 
^^k  the  same  lime,  endeavouring  to  waste  as  little  of  tlie  blood  u^ 
^B  pos&ib)e;-^at  this  work  the  tiien  are  so  expert^  lliiit  souie 
^^«wi)l  {^yp  tifly  in  a  inrnute. 

^H  Inimedinfety  after  they  are  g'ypp^d,  they  are  put  into  har- 
^H  rels,  commencing  with  u  layer  of  suit  at  the  bottom,  then  u 
»  tier  of  fi&li,  (fach  side  by  side^  back  downuurdf  »the  fttil  of  one 
I  touching  the  ht-ad  of  the  other,  next  a  layer  of  suit,  mid  so 

^K  alternately  until  the  barret  is  Blled  : — tiiey  are  ihu^  lefl,  and 
^H  the  blood  which  issues  irom  the  Qali,  by  dissolving  the  salt, 
^K  forms  a  pickle  infitiitety  superior  to  any  other  that  can  be 
^H  made*  The  herrtnj^s  thus  drained  of  their  blood  ncc(]|)y 
^K    le^s  spare,  and  ihe  whole  consequently  »inks  about  one  third 

down  the  barrel,  but  tliiii  sinking  is  at  an  end  in  about  three 

or  four  day*. 

When  these  operatione  aie  being  performed,  the  ae^  is  often 

t  running  mountains  high ;  and  it  i&  not  therefore  to  be  ^op^ 
|>o»ed,  thutthe  barrels  are  so  well  coopered  as  not  sometimes 
to  ^llow  the  pickle  to  leak  out;  and  in  order  to  preserve  the 
fibhs  from   being  spoikd,  which  would  otherwise  happen  in 

P'      feuch  cases,  some  of  the  gilb  and  eulratls  are  always  put  by 
P  in  barreU  with    salt,   in  the  same   manner  a»  the  herrings, 
and  yield  a  pickle  of  ihe  same  qnaiity  ;    with   this   pickle 
I.        those  barrets  which  liiue  leaked  are  replenished,  and  the  6ah 
^H  iiustains   no  injaiy*     Fvery  operation   is   performed   in  the 
^^  jihade,  into  which  tlie  fi!<h  are  imiuetliately  conveyed  on  their 
being  hauled  on  board.      Hach  day's  fishing  is  kept  separate 
with  the  greatest  care.    The  salt  used  is  mixed,  and  of  three 
different  sorts,   viz,  English,    St.  Ubes,   and   Alicant,  and 
each  barrel  marked  with  the  day  of  the  month  on    it  on 

t  which  it  was  tilled. 
The  adv*inlnge6  of  gypping  the  herrings  are,  that  the 
blood,  which  iasues  in  eonsequenre  nf  the  operaiitjn  from 
the  fish,  yields  a  ualoral  plekle,  and  improves  the  flavour; 
whereas,  if  left  in  tlje  ti&h,  it  becomes  roagn luted  at  the 
>  back-bone,  and  formb  ihe  ftrst  cause  of  decay.  The  mixture 
of  blood  and  salt  operated  upon  by  the  extreme  heat  of  the 
weather  during  the  tummer  fisheries  produces  a  ferments^ 
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tion  >jrhich  nporly  piirbcriU  the  hfrrings^  and  n*move« 
coarse  and  raw  flavour  «o  often    complained  of.     The^'vp-' 
ping  is  likewise  often  performed  on  thnre,  observing  the  same 
|)rerflulions^  the  only  difference  is,  that  ihey  ure^rldom  in 
that  case  of  so  good  u  colon r.     Gypped  herrinpjs  are  never  of 
5o  fine  a  quality  as  when   kept  in  their  own  original  plrkle; , 
their  value   consiets  in  iheir  softness  and  flavour;  it  i»  this 
mode  of  curing  herring?  that  used  to  be  the    pride  of  tb« 
Dutchj  and  ihia  is  the  kicjd  which  supplied  (heir  home  con- 
hatnption,  and  were  so  much  e* teemed  hy  all  classes  of  peo«i 
pie  in  noilutid. 

In  order,   ns  fur  as  it  is  possilde,    to  give  a  proof  of  the 
correctness  of  the  above  assertion,  I  fhal!  state  u  fact  for  the' 
information  of  the  Sociel)*,     During  the  last   year  1   ein«! 
ployed  a  num'jer  of  Dutch  fishermen,  prisoners,  and  other?, 
with   EugU&hraen,   \n  t^ypplng"  and  curingherriiijsj  aud  at 
one  time  ray  agent  at  Yarmouth  was  otlered  £4  per  barrel,^' 
fornll  the  herriiiffs  he  had  cured  there,  by  a  Dutch  captain, 
lu   order  to  their  b^-in^  taken  to  IlolUnd,  while  nng^pped 
herringi    were   worth   only  .3^s.  per   barrel.     The  herrings 
now  under  the  consideration  of  your  Society  are  part  of  the 
«|uantity  for  winch  this  offer  wij5  niade. 

Should  the  Society,  after  due  conM<lfratioii,  think   proper  jfl 
to  adjudge  me  lljeir  gold  medal,  il  will  uflord  me  much  sa-  ^ 
tisfaction,  and  convince   me,  that  tny  exertions  have,  id 
ftonie  degree,  been  beueticiul  to  the  community. 

I  am,  Sir, 
Your  mobt  obedient  servnijt, 

FRANCIS  FORTUNE, 

No.  9f  Lower  Tliomes  Street, 

Feb,ifie26i/if  leil. 
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IX. 

Method  of  Curing  Herrings:   by  Mr,  SleAvin*. 

flEN  the  heriint^s  are  taken  and  alive,  break  their 
h  With  your  finger  and  thu-pib  completely  from  the  buck-  Aiiother  moJ« 
ne,  which  wilt  iu  course  cause  thetush  to  bleed:  thei>  throw  ht-rmg*. 
lem   into    the  liquor  prcpnred    hs  foUows:    viz,    to   ihri-e 
ucrts  of  *olt  water,  pnt  five  pounds  of  common  suit,  und 
«vo  poiiiids  of  btw  Sirtit,  and  when  dissolved,   let  the  whole      ' 
e  boiled.     One  peck  ui'  coniman  salt,  and  half  a  peck  pf 
iiy  salt,  put  between  the  ditferent  layers  of  herring:*',  will 
e  suflicient  for   one  barrel.     Let   the  herrings  remain  in 
his  IJ(|nor  for  three  weeks,  they  must  tlieii  be  taken  out  aitd 
pped,  II nd  u  fresh    liquor  inftde  with   one   gallon  of  salt 
JS*^ater,  the  gypping  of  the  fish,  one  peck   of  common  salt, 
nd  a  qunrter  of  a  perk  of  bay  salt,  and    when  dissolved, 
me  of  the  Bpare  fj^b  mnstbe  put  iu  to  it  to  make  the  liquor 
ficli,  and  the  whole  be  boiled   for  an  hour,  '  ut  so  blow  as 
[that  it  may  not  burn;  ihen  let  it  cool  tind  ^Irutn  it  off.     The 
sh  must  be  repacktd  in  clean  barren-    the  last  mentioned 
iquor  put  to  them,  and  be  careful  that  the  fibh  be  covered 
and  kept  close, 

R  SLEAVIN. 

No*  7f  Littfe  Brook  Street^  flampslead  Road^ 
April  fkt  Gtfi,  1811. 


X. 

Letter  on  the  Sfruciure  uf  ffte  Water  L  y,  im  answer  to  a 
Correspondent.     Btj  Mrs*  Agnes  Ibbetson. 

SIR, 

J-  HE  p;ent1eraan,  who  did  me  the  honour  to  notice  i^y  Struct 
l«tter  on  water  plantB,  in  your  lust  number,  p.  22,  ie  per-  ihc  T»aier  Uiy. 

♦  AHslraflrd  frnm  t lie  Trans*  f)f  thv  Soc  of  Arts,  vol.  XXIX,  p. 
l6a.  Mr.  Slcavin  cvLtexX  only  eight  bnrivli*,  of  thirty- twu  gallons 
ie«cU,  of  bcninj^s  caw^ltt  oil  thr  Isle  **(  Man.  Nothing;  ia  faid  of 
tlicir  quality,  except  Mr.  SIcttvin's  «ssertit>n,  I  at  br  ban  nu  doubt 
ibey  trc  cf|aal  lo  the  Dutcb,  or  better.    The  sllvtr  medal  of  the 
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fectly  ri^litr  tho  mistake  of  my  amenaiinsis*  who  inserted 
*♦  washfd  oflT"  tn6te<id  of  *•  rubbed  off/'  has  caused  m 
apparent  cnnfosion  tn  the  description.  No  water  can  enter 
the  air  vessels^  except  when  the  adjoining  p&rt&  are  much 
tonu 

M«ii«nof  the     The  motion  of  the  hair  in  the  air  cylinder  is  caused 
*""  a   pin,  which,   entering  the  widest    end  of  the  hair,  rui 

""  lhroiij;h  the  side  of  the  air  ve??iel  into  the  next  water  tei 

The   water    rising    contracts   the    spiral,  pushes  the 
atid   the  iiwir,  which  remained    before   parallel  to  tht 
of  the  vesst'l,  now  &tarls  i))>  horizontally;  and»  as  the  wh< 
circle  of  hairs   ri&es^  ejtch  in  the  sarne  rnanner  and  at  i\ 
#nine  time,  meetin;^  with   their  points,   if  any  insect 
placed  itbelf  in  the  way,  it  will  be  crushed  6r  run  throu] 
(h»  I  have  often  seen  it)  by  the  sudden  motion  of  the  haii 

Tbft  f)Uni  ttic  No  insect  certainly  can  get  into  the  air  cylindetki,  but 

LmII  &r»M*"'  the  dilapidiitiona  of  aoroe  of  the  adjoining  vessels;  but 
mubi  often  happen,  as  these  plants  are  the  food  of  many 

wnd  perhipsollhe  ditninulive  slu*^  kind;  and  I  doubt  whether  the  cicai 
Temnae  (which  is  tin;  only  species  i  have  fo^ind  on  the  hah 
do  not  al&o  fied  on  it. 

I  am^  Sir, 

Your  obliged  servant, 

AGNES  IBBETSO] 
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Irrttability 


On  the  Trrifahiitty  of  the  Soirthist/e^  auH  other  P/oritst  wii 
fnriher   of/^erratiurts    on    the  iTritobility  nf  VtgelaUti. 
by  D.  J.  Carradobi*. 

of  Jl  HE  lettuce   is   not  the  only   plant    that    poss^f 
s»riiingjdej;ree  of  irritability  during  the  period  of  6ovieriili 
the  prickly    sowthisile    fsomhits  aifterj     has    this    farul 
Shown  in  itie  at  the  same  season.     In  fact  it  Iransioits  and   givet  out 
iw-  c,        jniii^y  fluid,  like  the  lettnca,  when  it  is  irritaied,  or  poi 

•  Altridgtd  from  tbe  Jonrn.  ^r  Pby»-  vol.  LXVJ|«  p.  405. 

♦  Eupvriii^eDli  on  tUe  Iniubility  of  tbe  Lt^ttac*?,  Mem.    of 
ItiUan  Society  of  Sekncer,  vol    ^IL 

Ittf 
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tured,  at  that  time;  thongli  not  so  quickly  as  the  lettuce, 
or  with  the  same  facility  Hivd  force.  It  requires  a  stronger 
iriitutiori,  or  u  more  puMrerfui  and  complex  stimulus,  to 
excite  the  flow  of  the  milky  hquid  in  this  plant;  and  does 
tot  uhey  the  slightest  touch  like  the  lettuce^  which,  as 
soon  as  it  is  touched »  however  gently,  throws  out  a  portion 
of  its  proper  or  milky  juice* 

I  This  exudation  is  never  performed  with  the  Sams' force  n no  mof«  «ri- 
«s  in  the  lettuce,  from  which  it  is  sometinres  spirted  *^"^  J"iu«V* 
into  the  air  to  some  distance ;  hot  simply  flows  out, 
however  powerfuJ  the  irritation.  Neither  i*  il  obtainable 
from  the  leaves  that  embrace  the  stalk,  as  in  the  Ifttiice, 
"bat  from  the  calices  alone,  and  chiefly  from  the  circum- 
ferences of  tlie  little  leuves  that  compose  titese. 

The  sowthistle,  like  the  lettuce,  doe*;  not  lose  this  faculty  fifot  destroy©* 

when  immersed  in  wuterj    and  the  plflnt,  if  pulled  out  of  r^   immennon 

,  ,  ,    .  !,♦.,.  *   •  .  "^  waicr. 

the  ground,  or  a  8in;^1e  branch  ot  it,  will  retain  it  some  time. 

I   have  not  had  time  to  exteitd   rny  observatioos  to  the  Found  in  ih« 

other  species  of  the  Itttuce  and  sowthistle,  to  dud  whether,  ***  ^*^^' 

1^^  either  w*hile  flowering   or   at   any    other  time,  they   gave 

^H  Kigns  of  a  sensible  deij^ree   of  irriubility   in  any   part  by  a 

^H  similar  exudation,  thouL^h  this  is  probuble,     1  have  foUnd  ' 

^B  it  in  the  bark  of  the  fruit  when  green,  or  in   the  |>ericurps 

of  these  plants. 

1   could  not  obtoin  the  costomary  exudation   from   the  Ofher  ptfti 

leaves,  the   stalks,   tl«e   parts   that  sup[>ort   the  organs  ©f  void  of  it. 

fructi^cation,  or  any  other  part,  in  whatever  way  I  irritated 

them,  except    from   the    green     copsutes    contatiring^v  the  ^ 

seedii ;  and  the  Irritation  was  always  produced  by  a  needle,  Howrxcittd. 

or  rubbint;;  never  by  any   method   capable  of  tearing  or 

injuring  the  suifuce  of  the  capbuleb*. 


♦  Tlicre  are  moiiomB  in   plants  not  owinj;  to  irrttsbility,  but  the  j|^^  mullein 
tfiitiple  effects  of  tbe  cWtkity  vrcMtuin  pujts,  as  iu  tlie  ^reat  multcin  iiudc  to  shed 
ft9fhaacum  sinuatumj.     If  m  »1i«icii>  <ir  cummolion,  bt-  givi-n   tu   the  Hs  flowers. 
»taik  ofttiiH  plunt,  the  fiowris  Mill  fall  olf-,   not  iimnediati'ly,  uur  aU 
8.1  iroce,  but  &  jtillle  while  ftfter,  atid  EiUCrri^mvcly.     Tbis  is  owing  to 
ibc  elasticity  ot  the  caliceB,  wliicb  aif  l«"j»t  In  a  ftla*e  iif  forced  dts- 
teasion  to  hol4  tbe  moouiietuluu*  AuviFrr',  which  b  not  stlucbcd  to 
Ihcm^    and  as  the  ivbork  canscft  ibem  ^   roiitract,   by  caTlitig  into 
aclioo  tli«ir  natural  elaKticity,  tbi*  coalraction  gradually  cxpcU  tbe 
flower. 

]  6nd 
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J^ffeciflf-ntinff      1  put  Roooe  small  Uttiice  pUints,  while  io  flower,  wi 

l«iprega.>!  niw  iljeir  roots,   to  %-fifetate  in   water,   to  whuh  wos  added  ii 
tm  »he   imti-  .     ,  ."  .,  ■  #-  .^        ,        > 

it^[\\ji  some  of  the  vtfssels  a  BmuM    portion  oi  mtinate  ot  soda,   in 

others  of  nitrate  of  potoiih,  nnd  kept  them  thus  in  the  opeu 

air  fome  du}»*     If  any  portion  of  thtse  Balt^  Mrere  uhiorbe 

from   the  water,  ihey  did  not  apj^ear  to  increa***   the  irrit 

Li  lily  oftheplaiitsj  for  the  t?xudation  diminished  in  quantity, 

I  mixed  utidn  also  in  wuter,  m  such  proportion  as  to 

of  «cid$t  barely  epusible  to  the  taste^  ftnd  particularly   nitric  and 

oximuriiitjc  acid  in  varlona   proportions,  and  then   pi 
sereral  stnull   plants  of  lettuce  in  full  Bower  id  th«  vessel 
with  t.imilar  effect.      It  a  larger  quantity  of  acid  were  add 
to  the  water*  it  appeared   to  injure  the  plants,  *ttd   thei 

i  irritubility  likewise  decreased  more  quickly, 

I  upplit^d  this  kind  of  sitimulusto  the  surface  of  ptant», 

and  nf  oximu-  to  eec  if  it  would  ai't  externally.  On  immerBiDg  a  braucli 
of  lettuce  in  a  jar  filled  with  oximuriatic  acid  gas  at 
tukini^  it  out  in  a  few  fiecoiids,  it  eKhibited  the  usu 
exiidution  when  stimulated:  but  when  it  was  kept  ton 
in  the  gaa,  it  was  evidently  (injured;  and  its  (rritabihty^ 
greHtly  decreased,  Nitrous  and  sulphureous  vupours  were 
still  more  injurious* 

It  a()peuf3  then  that  these  stirwuli,  which  are  bo  much 
vaunted  as  inceasing  the  iiritability  of  animals,  are  not 
Hppropriute  to  the  irritubility  of  vegetables*. 
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*  Those  fxcts  that  are  admiltcd  afi  proofs  of  tli«  itimuLant  artlon 
f>(  certain  snbstaiK-es  or  printiplfti  in  lUe  vrg«tablc  ceooom)r,*4o  iu»t 
appear  t"  mv  rlicisive. 

Jt  tfl  {Tritcnilly  stipiMJsrrl,  tbat  oxipcn  is  a  powerfnl  stinialo*  to 
ir«^e(nhlts,  bicanse  il  bas  been  ol»stiVi*d  to  accelerate  itie  gmni- 
natitm  M  bfcds;  ilnx  rlfect  bcin;;  a^cribrU  to  its  stlinuiiitiitg  tb«ir 
v&!xcul»tr  r)"Siem,  and  rttidciin^  thru-  circubtiun  inure  actire.  But 
n»  it  appfjirs  from  ihe  tib!>ervatiuii5  (»f  Mr.  de  Sttiitnurf  the  y«jiwig«:r, 
ttint  tbf  uNigin  i.ntmng  intu  germination  16  Dtiiher  iibsorbwl  n 
diiiiiTiiJattil  ill  ibis  procou^  but  etnployt;4l  m  fumiing  curlMuiic  «ci 
J  conctivc  it  docB  ODt  act  as  a  stimulus,  but  merely  serves  tu  curry 
dA  fi'oiu  tbe  gM-minntinp  »iecd  the  carbon;  aa  clement  %»hirb,  as  b 
nbuwn  iu  some  of  my  <^»b!<erv&tious  ickprctiug  lUc  aciloR  of  tiglit  on 
grriaittatiii;;;  NeMls,  niBeiied  in  iho  Oikstttii  Ktki  of  Mikii, 
liijttKuUK  lu  tbe  dcvcivp^ni'.it  of  Ibc  cuibryo ;  nnd  of  ivbich  mt 
ycrm*  ail  tUai  ilmc  di»p(»ted  to  free  berscir,  aa  nuxtotta  or  su^erOwoiu. 
Tb)»  appiars  to  be  tbe  reaioa  why  o^ip'u  accelerate!  g ermination, 

1  immer»vd 


I 


•e«iii« 
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I  immersed  lettuce  plants  in  some  stagnant  water,  from  Louacerim* 
which  fetid  ejthnlations  rose,  and  kept  th.  m  u,  it  tweiity-  "^Jf^j"^"^ 
four  hours.  Havin;^  taken  thfm  out,  a  d  rtfpeatedly  ex- 
amined the  state  of  their  irrtability  by  »tir»i*.ii,  1  fouud 
they  had  lo&t  it  entirely.  The  vi^ssels  coiitHiniug  the 
proper  juice  of  the  plants  were  so  deprived  ^f  irritability, 
that  they  did  not  emit  their  fin  d,  even  thono^h  wounds 
were  tnade  iu  the  plants  for  the  purpose.  It  seems  there- 
fore, that  putrid  exhalations,  or  putrid  matter  combined 
with  water,  depriire  these  plants,  aa  well  as  iinimals,  of 
their  irritablity. 

Having   taken  a  lettuce   plant,  when   Reanmur's  ther- f^P***^** *** -^^ 
itiometer   whs  nt  ^25"  in  the  shade  [88*ii5°  F.],   I  immersed 
it  in  water  at  50"  [144'5^  F.] ;  a  dej;ree  of  heat  1  had  found 
not  to  injnre  the  organic  texture  of  vegetables.     In   this 
hot   fluid    there   was    a    spontaneous   exudation   from    the 
plant;  and  at  the  ^hghtest  touch  it  ^uve  out  Jts  juice  more 
freely  than  in  air  at  the  same   temperature.     I  then  im-a"^  J^™^  tem- 
inersed  it  for  a  moment  in  water  at  4*  [41^  F,];  and,  after  ^^^^  ^^^ 
waiting    for   a   few   setunds,   that   it    might   have   become 
sensible  of  the  eflfecl,  I  irritated  it  afresh  ;    when  1  found  it 
rei^uired  a  much  stronger  irritation. 

The  irritability  of  vegetables  appears  to  be  increased  by  ImuhlViiy    of 

heat,  and  ciiminished  by  cold.     Vegetables  in  f/ict  shicken  ^'"^^^^ ^  ul!!^ 
^  ,  ,  '^  crcasrd  by  neat 

in  the  exercise  of  their  functions,  if  they  do  not  suspend  it  wid  dirtj'miih- 
eutirely,  during  the  cold  weather;  and  the  spring,  which '^**^*^''' 
brings  with  it  warmth,  rt-^tores  to  the  vegetable  economy  its 
accustomed  energy.  By  this  it  appears  their  hleeping  irrita- 
bility is  awakened,  and  their  life  revived;  so  that  the  state» 
iu  wliich  vegetables  pass  the  winter,  may  be  compared  with 
the  torpor,  or  letharg^y,  that  many  animals  undergo  during 
that  season.  Cold  benumbs  animats,  because  as  is  well 
known,  it  deadens  their  irritability;  and  this  it  does  by  its 
direct  action  on  the  muscular  fibre,  which  is  the  seat  of 
Irritabitity,  independent  of  sensation  and  circulations  a» 
Spattanzatii  has  shown. 

Into  a  deep  well,  where  the  thermometer  was  at  l^""  [59'  A  mudt 

F.l,  I  put  a  plant  of  lettuce  in  full  flower;  takinsj  it  from  a  *f^P*^ture 
.  .\  floes  not  atFect 

kitchen  garden,  where  the  thermomettr  stood  at 56*  iQO'S"  F.]  ii. 

in  the  shade :  and  kept  it  there  some  hoursi  with  its  n»t  only 
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in  the  water.  Having  tulieii  \t  out,  I  fourd  by  r 
XtuiU,  that  the  exudation  follovred  irritHtion,  as  it  ap|)«arpd 
to  mf,  nenrly  «s  before;  so  that  I  could  not  find  any  percep- 
tible dirterence  in  its  irrilobility  after  it  had  been  cypobed 
tlViH  cool  teinper»turc. 

Thus  the  irritiibility  of  vewtlahles  does  not  appear  to  sufl*< 
by  a  sudden  transition  from  u  high  to  a  moderat*'  temper 
lure,  or  to  be  dimiuished  iti  proportion  to  it:  thou|$h  I 
precedinj;  experiineut  shows,  thtt*,  when  thrir  irritttbibty  h 
been  heightentd  by  a  very  hot  utraoi^phere,  and  they  ate 
placed  for  un  instaot  in  a  cold  one,  it  is  perceptibly  ditni* 
uiished, 
U«ht  has  no  Li^ht  is  wdl  known  to  act  us  a  stimulus  on  plants:  but 
effecKm  ibe  tlid  not  Hiid  15  reate  remarks  of  irritability  in  the  lettuce  or  so 
thibtle  when  surrounded  by  sunshine,  thun  when  m  tlie  shad 
1  tried  the  effects  of  the  solur  light  concentrtttetl  by  »  V 
on  these  two  plants;  but  It  did  nut  proiiuce  any  irritati 
so  as  to  cause  the  exudation  of  the  Uaual  fluid,  though 
scorched  them,  when  sufficiently  intense. 
Life  and  irrita-  ^  pulled  up  some  wliote  phmts  of  lettuce  and  sowthint 
bility  extin-  and  ulso  stiipped  otf  some  branches,  aud  left  them  to  with 
on  a  tub?e  in  my  room  in  summer.  About  ten  hours  after  I 
irritated  them  where  the  effect  would  be  most  visible,  and 
obtained  some  slight  marks  of  irritation.  1  then  placed  the 
stalks  of  one  or  two  of  iht^^e  plants  in  w.iter  ;  and  after  some 
time  I  found  they  recovered  from  their  apparent  death,  and 
be^an  to  vegetate  afresh.  A  little  time  after  1  attempted  to 
irritate  some  others*  that  were  still  more  withered;  but  th 
exhibited  oq  exudation.  I  then  put  them  in  water  like 
former,  but  they  never  recovered.  Thus  in  plants  life 
irritability  appear  to  become  extinct  together, 

I  tried  to  irritate  plHtits  of  lettuce  and  sowthtstle,  p^rowi 
in  the  same  ground,  at  various  hours  of  the  doy  and  m^h 
and  i  found  their  exudation  roost  enerfr^ic  in  the  morni 
whew  th«  aan  had  risien,  and  their  flowers  were  fully 
pHiided. 

The  propeity,  that  lettuce,  sowthistle,  and  spurge  ba 
corororMt  tolil  ^^  «f*«f"»l?  <5"t  a  mi ^ky  fluid,  or  their  peculiar  jnire,  when  any 
yUtit',  of  their  more  succulent  parts  are  irritated,  appears  to  me, 

render  the  exi^tf  nee  of  irritability  in  plants  unqueitional 


Itier. 


loc 


frritubility 
iTongert  in 
ih?  mornmg. 


This  iiritabi- 


It  M  ir«t»  lluil  «*  perceive  tUt  irritability  ^fut  «  oertam 
age,  end  aet  ia  ^11  plente  that  liatre  a  .pecaliar  juicew  Bot  are 
we  to  iirfMiiBe,  lUat,  if  this  inoperty  do  net  manifeit  itself  nt 
s^eteiyjefe*  and  in  every  plant;  but  only  when  it  it  extremely 
eialted*  and  in  those  plauta  that  are  perhaps  most. endued 
with  it^  other-  plants  are  devtitnte  of  it  ?  On  the  contrary  we 
may  reaaooably  tnlery  that  those  vessels^  which  exhibit  a  great* 
deal  of  irritjability  at  a  certain  period,  and  in  certain  plants, 
paeipii  at  other  times,  and  in  other  plants,  a  snficient  quan- 
tity for  the  circulation  of  the  fluidii,  though  no  excess  of  it 
to  be  rendiered  sensible. 

But'if  it  be  reasonable  to  suppose,  that  the  vessels  con- ana i»«ai 
taining  the  peculiar  juice  are  endued  with  this  irritability, 
and  that  it  is  by  this  property  the  juice  is  compelled  to  cii^ 
cukte  in  tbem ;  who  will  venture  to  assert,  that  the  vessels 
of  other  systems  are  destitute  of  it,  and  that  the  circulation 
-of  their  respective  fluids  arises  from  a  different  caus^,  or  is 
occasioned  by  some  other  power  ?  ^ 


5^5  / 


XII.  .    * 

Ckemw^  ExmUnation  of  some  Vegetable  Substances;  by 
Mr*  Vauoublim*. 

Sbct,  L  Chemical  Examination  qf  a  vegetable  excmcence 
from  Ma^gaseaff  sent  to  the  Isle  of  France  by  Mri  Cha^ 
pelher,  and  thence  to  Europe  by  Mr,  Jannet, 

\   JL  HIS   substance  is  as  white  as  a  cake  of  starch ;   it  is 

^    perforated  in  ail  directions  by  an  immense  quantity  <^f^2^^f^ 

^  holes  formed  by  little  insects ;  it  has  neither  smell  nor  Uste ;  MacUc4 

^x  it  diffiises  in  burning  the  smell  of  burned  bread,  inclining  a 

I*    little  to  that  of  touchwood. 

1.  Treated  with  a  very  large  quantity  of  nitric  acid,  it  fur- 
nished a  little  oxalic  acid,  but  no  muric ;  consequently  it 
contains  no  gnm.- 

S>  Water  has  no  action  on  it:  but  if  it  remains  a  long 
■      .       >  * 

^  •  Ana,  dcChim.  VOL  hall,  f.t97- 

time 


m 
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time  in  this  liqoiH,  at  n  temperature  suffideatly  VigU,  a 
portion  of  thp  awimal  niattpi*,  which  appears  to  be  contdiiied 
iu  it,  uiidfr^oes  putreiaction,  and  imparls  to  the  water  a 
ft^tiH  smell,  aiiitlogous  to  that  of  cftuliflowew ;  which  appe4t» 
to  iodicati*  the  preseticf  of  sulphur* 

The  piirtiou  that  remains  still  enjoys  all  its  proptfrlMiS, 

3.  Acetous  acid,  boiled  with  this  siibstunce,  taWefi  from  i 
some  matter*  whiuh  appears  to  be  of  an  Jinimal  nature; 
i?  ia  prei^i pirated  by  gulls,  but  not  by  alkulis*.     What  k 
di«*olvcd  by  the  vinegar  pobsesscA  the  same  properties  i}j» 
fore,  or  at  least  nearly  so. 

a.  Ten  grammes  [1 54*45  grs]  of  this  matter,  subjected  1o 
rlutiltatior,  yielded  an  em(>yreumatic  oiU  mixed  with  an 
acid  bc|Uor,  which  ditfused  an  aioniomacdl  amell,  whed 
potash  was  mixed  wiili  it. 

The  coal,  when  burned,  left  1  der,  [l*54  gr.^  of  yellowisM 
nshes,  containtng  a  little  phosphate  of  lirwe,  some  cnrbonat^ 
of  lirre,  end  a  trace  of  oxide  of  irtin* 

Thi«  mutter  having  the  appearance  of  starch,  or  at  lea*t 
seeminf?  to  contain  some,  a  princrpal  oliject  of  all  the  expe- 
riments iniule  with  it  vtas^  to  discover  tht&;  but  not  th« 
kast  trace  of  it  could  be  detected. 

From  this  examination  it  i)eem(»  to  result,  that  the  sub* 
statice  is  a  mixture  of  unorganized  woody  matter,  and  of 
yeg^eto-animal  matter,  which,  havinpf  been  superiibundant 
in  the  vegetable,  were  expelled  to  its  exterior,  artd  there 
fornied  au  excrescence.  1 


Antlfsedi 


Sect.  IT.  Anahfsls  of  a  «f«w-r<?m,  sent  in  the  tftar  \%from 
Mailitgnscar  to  the  htc  of  France,  by  Mr.  ChapefHfft  and 
thettee  ta  the  MuMfitm  of  Natural  History  Zry  Mr.  Ficf 
Jannet,  in  NoteniOer,  1808. 


This  giim*reuD  ts  of  a  ^reeninh  brown  colour.  It  buro* 
swelling  up,  and  emittinj^  d  thiek  smoke,  with  u  *vmell  not 
verv  pieusant ;  and  leaves  ashes  containing  carbonate  of 
liiijt'. 

Alcohol,  assisted  by  u  gentle  heat,  digfolves  a  great  pai 
of  it;  leaving  a  residuum  greasy  to  the  feel,  which  alcolw 
attacks  only  when  boiiiog,  lud  the  greater  purl  of  whi 

sepawt* 


I 

I 


separates  immedialely  on  cooling.  The  matter  that  thus 
fallj*  tlowti  in  cooling  exhibits  all  the  properties  of  lac.  Its 
weight  Is  six  hundredths  of  the  resin. 

The  portion  of  the  re^in,  one  tenih,  on' which  the  alcohol 
Iiad  no  action,  was  (rented  with  caustic  potash  diiisolved  in 
water.  Thi:»  htid  not  umt:))  more  ocliou  on  it  than  ahohol  ; 
U-aving  It  in  the  form  of  a  brown  powder,  soft  to  the  touch, 
and  titill  weighinj:r  near  one  tenth* 

This  substance,  insoluble  both  in  alcohol  and  potash, 
WBS  distilled  wuh  a  gentle  heut*  At  6r»t  it  gave  ont  a  httte 
water;  and  then  va|Hiur»  arose,  which  coodi.'nscd  into  an 
oil,  and  a  liquid  of  a  tnste  somewhat  aromatic,  without 
being  disagreeable,  havii>g  a  great  resemblaoce  to  the  pro- 
duct of  gums. 

None  of  the  products  of  this  dlsttllationt  mixed  with 
quicklime  or  with  pota^^ib,  yielded  the  least  trace  of  ammo- 
nia. The  c6al  in  the  retort  was  easy  of  incineration,  and 
left  a  decigramme  of  yellowish  ashes,  containing  some  lime, 
and  a  little  oxide  of  iron. 

The  alcoholic  solution  of  the  resin  had  a  brotvn  colour 
and  a  peculiar  taste.  Being  evaporated  to  dryness  in  a 
retort,  the  alcohol  that  came  over  contained  nothing  aro- 
inntic. 

The  resin  wa^  boiled  in  i*oter,  to  which  it  conimunicnted 
a  flight  taste.  Tbnspuritied  it  had  a  yellowish  brown  co- 
lour. It  retains  waiter  pretty  strongly,  for  it  i**  difficult  to 
dry,  and  remains  soft  a  pretty  lon^  time. 

Thua  it  appears,  that  the  substance  which  we  Jiave  called- Component 
a  gum-resin  contains,  in  10  grain mes^  P*''*** 

1,  Lac   •••• 0*6 

2,  Retiduum,  containing  a    little    more 
lac  and  vegetable  matter-  .........   l«o 


3,  Remains  for  the  weight  of  the  resin 


6-4 
10. 


This  is  I  believe  the  first  time,  that  lac  has  been  found  One  plant . 
mixed  with   other  resins;  and   this  fact  confirms  "s  it*  the  j^*J^'^^^j^'^' 
opinion,  that  tliesame  vegetable  may  form  iweral  kinds  of  aaddifFerent 
re«iQi,  as  well  as  difiereut  trees  produce  the  same  rcsio,         ?aroe*reiin 
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AWALTSIt  or  fiQUtlf  ANTH. 

Sect.  HI.     Anahjsii  of  the  root  of  camett  kay^  andropogon 
schtenttnthuM,  Lt.^  sent  from  the  hie  of  France  by  Mfm  «/aa» 

net  tin  1808. 

This  root  has  a  yelloviish  colour,  and  in  smell  resembtes 
Virj»U)iau  snakeroor. 

Twenty  gmmmes   [309*§1  j^rs]  were  infused  iq  alcohol^ 

whicli  was  repeweJ,  i\\[  k  nolnng^er  «W]uirtd  any  colour. 

The  filtered  alcoholic  solutions  hsid  a  fine  golden  hue. 
Subjected  to  distilhition,  alcohol  crime  over,  the  first  por« 
lions  of  which  had  no  toreiijn  smell ;  but  as  the  liquor  in 
the  retort  became  Wiri  spintuoiis.  and  requifed  more  heat 
to  kfep  yp  the  elniDnlon,  t^se  w  taker  spirit  thut  came  over 
hi«d  a  pcrcpptilile  smell,  a  little  rei^embling  that  of  the  root. 

The  mattrr  remnininj;  in  the  refort  became  turbid,  and 
wa$  decanted  hniling  hot  into  a  capfiule.  On  cooling  it  let 
fall  a  brown  oil. 

The  supernuUnt  liquid  had  a  yellow  colour;  end  a  rerj 
little  taste,  ilightly  sahne,  und  a  btlle  aroraalic.  The  oily 
sediment  vtan  thick,  smooth  to  the  touch,  had  an  acn'd, 
burning  taste,  like  an  essential  oil,  aj:d  in  smell  greutJy 
resembled  myrrh* 

The  20  gr.  of  the  root,  after  beinj^  exhauj^ted  by  alcohol, 
were  boiled  in  water.  The  decortion,  after  being  concen* 
tratcd,  had  a  yellow  colour,  and  very  little  taste;  it  did  not 
precipilate  sulphate  of  iron  or  gelatine  ;  it  was  not  rendered 
turbid  by  aicohol  or  infusion  of  galls*;  it  reddened  infutioit 
of  litnuis  pretty  strongly,  but,  as  the  Uquor  was  in  sicnU  ^M 
€],iiantity»  tht  nature  of  the  acid  could  not  be  ascertaiued :  ,^| 
thiis  the  alcohol  had  left  the  water  scarcely  any  thing  to  di«» 
solve.  ^m 

After  the  root  had  been  boiled  in  water,  tt  was  infused  in  ^B 
diluted  niinc  acid.    Tlii;^  infusion  gave  with  ammonia  a  very 
slight  prcdpitrtte,  which  resembled  oxoldteof  lime;  but  there ^J 
was  too  little  of  it,  lo  bcr  certain  of  itf^  nature.  ^H 

20 gr.  [:iOBp!  gir]  being  inci^erattd  left  a  red  residu\ifti 
weighintj  H  dec.  [l:2*3t>  ^rf=].  Thi«  residuum  dissolved  in  mu» 
riatic  acid  with  a  very  slight  eflerve^cence.  The  solution  had 
a  fine  yellow  colour,  and  gave  with  ammonia  a  bulky  pre-  i 
cipitatc  of  a  deep  browQ  colour.  Treated  i^ith  caustic  pot- 
ash. 


n 
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atbj  this  precipitate  &€brded  a  littU  illumine;  but  the  alka* 
line  licjyor  did  not  give  the  least  trace  fif  phoAphflriC  acid. 

The  ammoniacal  liquor,  from  which  the  oxide  of  iron  hud 
been  sepamted,  yielded  a  little  lime  to  oxalic  ac«d.  The  re^ 
siduum  left  by  the  caustic  potu^h  was  oxide  of  iroo. 

Thus  this  root  contains, 

1,  A  resinotie  matter  of  a  det\*  brown  red^  with  an  acrid 
taste,  and  a  smell  exactly  iiniilar  to  that  of  myrrh*  Iq  fact 
we  believe  it  i>i  uotblug  but  resin  of  inyrrh* 

3t  A  colouring  mntter  soluble  in  water. 

3,  A  free  acid.  ^ 

4i  A  calcareous  salt,  the  species  of  which  we  could  not 
ascertain* 

5,  Oxide  of  iron  in  pretty  larj^e  quantity,  theatate  of  com* 
bination  of  which  in  the  plant  we  do  not  know. 

6,  A  large  quantity  of  woody  matter. 

The  moiit  interesting  result  of  this  anulysit  is  the  pretence 
in  the  andropogon  schoenanthtis  of  a  resinous  matter,  alto* 
gether  similar  to  the  resin  of  common  myrrh  ;  it  differs  onlj^ 
by  being  a  little  lest  solid,  but  if  it  were  mixed,  as  in  myrrh, 
with  a  certain  quantity  of  gummy  m»tter,  1  have  no  duubt  it 
would  resemble  it  perfecLly.  Hence  we  may  infer*  that  myrrh 
id  formed  in  several  vegetables ;  for,  though  we  are  unac- 
quainted here  with  the  tree  from  which  the  myrrh  of  theehopa 
is  derived,  it  is  probably  not  the  andropogon  schcenanibus* 

Sect.  IV.  Analysis  of  the  ttromaiic  leaves  of  iA«  twtnttora, 
agaihophtfUum  ravensara  L,  ient  by  Mr.  TmoUIK. 

I  digested  15  gr  [i;^^  r68  gra]  of  these  leaves  in  alcohol  at 
36^  [0'837]»  to  which  they  gave  a  fine  green  colour.  I  re* 
pea  ted  the  digestion,  till  the  alcohol  acquired  no  colour  as- 
sisted by  heat. 

The  solutions,  when  tnixed,  were  of  a  fine  green.  Oo 
cooling  a  small  quantityof  fiocculeut  matter  separated j  which 
I  found  to  be  wax. 

The  alcohol,  freed  from  this  matter^  was  disttlledlini  retort. 
The  spirit  that  came  over  had  a  very  pleatant  smell  and  tsste. 

The  remainder  was  rendered  turbid  by  a  little  green  vt* 
gittnble  restn*  When  this  was  separated  by  filtration,  the 
li<|Uor  WM  of  a  fine  Wown  jellow.     On  attadiog  a  small 

^  f  qut&tilf 
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Yields  J  ftn  oil, 


Tlic  \etwti 
faaUtd  In  vrt 
ler. 


»nfY  Incinera* 
ted. 


The  oil  similar 
to  that  of 


Different 
pUnU  may 

fuCm  (lie  SSURC 
oil. 

The  Icive'i  a 
mibfithuvc  for 


qaantity  of  brown  matter  was  deposited  ;  sifter  which  a 
^rops  of  oil  collected  on  the  E^arface  having  the  taiite 
smell  of  oil  of  cloves, 

-The  liquorj  evaporated  spontaneously  in  the  open  air, 
yielded  a  pretty  cottsiderable  quantity  more  of  this  browQ  oil, 
and  a  clenr  liquor,  us  thick  us  a  siriip»  wiiich  bad  the  to^le  of 
oil  of  cloves  mixed  with  bitternebs. 

I  boiled  in  water  the  leaves  exhausted  by  alcohol,  but  they 
only  imparted  lo  it  a  slight  yellow  colour,  and  the  propeKy^f 
of  faintly  rtddetiiug  iiifui^ioii  of  litmub,  and  being  copiously^^ 
precipilat^  by  akohot.    Thi*  decoitioo  was  not  aflected  by 
infukiuD  of  (^alls,  solution  of  sulphate  of  iron»  or  gelatine,     -^M 

After  the  Waves  had  been  drained,  1  incinerated  theui,and^^ 
from  the  15  gr.  [231*68  grs]  emploj  ed  obtained  7  dec.  [10*8 1 
gfb]  of  carbonate  of  lime,  luiated  with  a  tittle  phosphate  of 
the  same  earth. 

As  it  is  to  be  presumed,  that  this  lime  was  combined  with 
oxalic  acid  in  the  leaves,  fdigeijted  Bgr.  [l2'3(igrb]in  nitrie^ 
acid  diluted  with  a  great  deal  of  water;  but  the  acid  liquoi 
yielded  a  very  Itttle  precipitate  wbea  baiurated  with  Am- 
monia, 

The  oil  we  obtained  from  the  ruventsara  exhibited  abtfC 
lately  all  the  properticH  of  the  essential  oil  of  cloves*,  its^H 
colour,  smell  taste,  and  specific  gravity,  which  is  a  little <^| 
greater  than  that  of  water.  It  ditfered  only  by  being  a  little 
more  consistent,  which  was  probably  owing  to  the  leaves  being 
old,  s6  that  the  oil  had  been  thickened^  and  in  some  sort  re- 
sintlied,  by  time, 

From  this  analysis  we  may  infer,  that  vegetables  of  dilfer* 
ent  bpecies  are  capable  of  forming  an  essential  oil  of  the  same        i 
nature. 

Tlie^e  leaves  might  be  employed  for  domefrlic  purpose^ 
instead  of  cloves,  uiiing  lliem  only  in  larger  quantity* 


'4 


xni. 

O/ihe  Efficacy  of  Plumbago  againsi  Tetters;  btf  Dr.  WikH" 


Pi 


Plumbago        JH  LUMBAGO  is  a  natural  compound  of  nine  parts  carbon 
i?in,'rfoyerf  as     wiiLabi>ui  ou^otifojD^  formm^tije  otrburet  of  iron  of  tbis 

••  Anff.-it  Cbiin,  Kol,  LXX\%,«f .  joa  f  Carbou  q6^  iron  4.  C 

chemidt<« 


I 


in  herpetic  d« 


HElDtCINlL  VSB   OP   PLUMBAGO. 

cliemists.  No  one  seems  to  have  tliotjgbt  of  intrailuciii^  it 
into  the  mattfrm  medlca,  unions  in  the  polar  regioDs*  uhcre 
the  peopte  oot  only  rub  llH'naselves  with  it  diiily,  but  employ 
it  ugainst  cutaneous  eruptions.  This  fact,  adtltd  to  ilsknown 
propLTty  of  ejtcitin*  aDimul  electricity,  and  conducting  it 
l^ke  metals,  induced  Dr,  Wienhold  to  make  triul  of  it  :  nod 
in  the  General  Medical  Anuabof  Altenburg,  for  May,  1809, 
he  piiblisihed  hk  observations  and  remarks  on  it ;  from  which 
he  affirms,  ihut  tje  can  recommend  it  by  experience  against  eases, 
all  tetterous  eruptions;  as,  whether  simple  or  comfilicated, 
they  yield  to  its  internal  and  external  application,  provided 
It  be  joined  with  medicines  appropriate  to  their  different  com- 
plicatiotifi  ;  as  iron,  muriute  of  lime,  and  dulcamara,  in  scro* 
fulous  ;  aconite  und  i^uuiacnm  in  arthritic;  mercury  in  si> 
phylitic;  and  sulphnr  in  psonc  tctter«. 

In  the  latter,  which  neither  sulphur  alone  nor  black  lead  Graphitic cih 
alone  would  cure,  he  has  always  been  speedily  succesaful,  on  ^^* 
[jiving  the  patient  daily  a  drachm  of  graphitic  ethiops,  made 
by  triturating  together  equal  parts  of  bulphur  and  plumbago^ 

We  bhati  not  here  enter  into  all  the  moden  of  administer* 
ing  this  remedy,  which  the  author  has  varied  according  to  the 
ca&efi ;  the  forrauke  he  has  given  for  their  preparation  ;  and 
bis  remarks  on  their  mode  of  acting  ;  which  may  be  seen  in 
No,  85  of  the  Bibihthcque  miriicaht  we  shall  only  add,  that,  piurobago  dif- 
for  want  of  English  black  lead,  being  obliged  to  uae  that  of  ^'*^s  in  quality. 
Passan,  he  found,  that  it  was  leas  efficacious,  required  to  be 
given  in  a  larger  dose,  and,  not  being  reducible  to  so  fine  a 
powder,  did  not  sit  so  easy  ou  the  stomach.  It  h  indeed 
well  known,  that  the  pUirohago  of  Fai^sau,  though  it  doea  not 
contain  pyrites  like  that  of  Spain,  is  much  more  leaded  j*ith 
foreign  matter.  To  tliose  who  may  be  inclined  to  try  this 
remedy  however,  we  believe  we  may  point  out  aa  preferable, 
on  acconnt  of  its  puriiy  aud  thi*  tineuess  of  its  grain,  that 
■which  is  found  in  the  valltry  of  Lucerne,  or  of  Pellis,  in  the 
circle  of  Pigoerol,  in  the  department  of  the  Po»  where  it  forrat 
a  vein  two  feet  thick  by  three  broad,  according  to  the  de- 
scription given  by  Mr.  Oonvoiiiin  in  the  Mem.  of  the  Ac.  of 
Turin,  1805,  p.  ISiJt 
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^urlh  Monih%  4,  Cloudy  a.  m»  Clear  eveninjj.  5.  Much 
dew:  barometer  utidteady:  heavy  clouds  l}i rough  the  day: 
a  shower  about  eiintet.  d.  Much  dew:  gray  »ky,  and  the 
air  nearly  calm.  7.  Lighlfy  doudy  t  l»tt!e  wuid,  S.  Cloudy 
•.IB,:  a  shower  p.m.  9.  Brii»k  wind  :  cloudy.  10.  Hoar 
frost.  11.  Cloudy.  16.  Slight  bhoif era,  17.  Little  hail. 
SO.  a  few  large  drops*  S3j  ^24*  Occantonal  slight  thowera 
of  hail,  &c.  25,  26.  Geolle  ihowers  of  laio  yet  not  warm. 
27.  Misty  morning:  much  dew:  swallows  appear.  29* 
2£>.  Cloudy  :  wiudy, 

I^ifth  Monih^  t ,  2»  Cloudy :  the  cuckow  heard.  3, 
About  1  p.m.  a  few  dro[>^  of  rain,  attended  with  the  smell 
•f  electricity  in  the  air:  the  wind,  which  in  the  mornings 
had  been  brisk  at  N.  E.,  died  away,  the  canopy  of  the  sky 
rose:  the  eveuiug  was  calm«  aod  dew  fell. 


RESULTS. 

PrCTailmg  Mtiada  N    E. 

BarOTDCtcr:  biglicst  obsrrvatioti  ggis  iachf»i  lowest  2955  ificli«} 

Miftu  of  tUe  peiiod  v»9  902  inche*. 

TliermomctCT  :  hifheftt  ubscrration  5^*;   lovreit  35"  | 

Mean  of  iLc  period  4357^. 

Evaporatioti  334  inchest      Kaio  l>tMlticHe«. 


PLAIITOW. 
Ffflh  MviUh,  24,   liJ3. 
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XV. 

Esperimmts  on  Camphoric  Acid;  byMr,  BucuoLZ*. 


'OERFURT  imagined  he  had  thown  by  experiment,  Cumphunc 
that  the  camphoric  acid,  described  by  Bouilloo-Lagrange,  **^"*"*^^^'**^' 

•  Joura.  dc  Pbys.  voL  LX3C.  p.  347'   Tranvlated  from  Gehlea*! 
Joucual  by  Mr.  Vofel. 
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PROPERTIES   OP  ClUPBORTC   ACID* 


from  tlie  tKO- 


in  crjsfftlliza- 
tion. 


ivle, 


volubility  in 


Wd  iooJcoboI, 


phenomeni  of 


the  sublimed 
acid.) 

and  ftcrion  ou 

p^ntcularl/ 
lime. 


was  similar  to  b^nsoic  acid.  Bucholz  has  lately  re«iiiii«d 
the  8ubjeft»  and  ehown»  that  the  camphoric  i»  a  |.tefijliaf 
acid*  The  foltowing  properties  buflioiently  dHtiuguisU 
them. 

1.  Thecamjiborie  acid  »«  crystalhzuble  by  f^ow  refriger- 
ation. The  cryMuls,  as  BouiSlon-Lut^ian^e  observed* 
greatly  resemble  plumo^ie  muriate  of  ammonia.  The 
benzoic  acid,  on  the  contrary,  under  the  t^Jtine  circuin- 
fctauccs  crystallises  in  small  needles,  or  in  ribandViVwe 
laminue. 

2.  The  taste  of  camphoric  acid  is  veiy  sour,  and  leaves 
a  bitterness  behind  ;  while  that  of  the  benzoic  4«  tirt'et,  snc- 
charine,  little  acid,  pungent,  and  excites  coiij^hiu*;. 

3.  Camphoric  acid  dissolves  at  15*  U,  [65'76^  B.]  in  100 
parts   of  water,  and   at  a   boiling    heat  in   ten  or   eleren. 
Benzoic  acid  requires  24  parts  of  boiling  water,  and  200  a 
IS'' [65-75' F.] 

4*  One  [)art  of  alcohol  at  the  common  ten»peratnre 
dissolves  I'OG  of  camphoric  acid;  imd  Q2  parts  of  boiimg' 
alcohol  dissolve  146»  or  evun  tt^ore.  Benzoic  ucid  requires 
its  own  weight  of  boiling  ulcohol,  and  twice  as>  much  cold, 

5.  Camphoric  acid  is  capable  of  being;  sublimed  as  weU 
as  the  benzoic^  but  the  appearances  are  \fjy  diil'ereot.  lit 
tlietirst  place  it  sublimes  more  difficultly;  a  great  quuuttty 
U  decomposed:  an  empyrtumatic  oil  ia  prcductd  v^ilh  a 
smeil  of  oavew,  an  acid  licjuor,  and  ^  great  dial  of  coal: 
and  thfc  anbhmate  has  hot  a  crystalline  fprui.  The  benzoic 
actd  stibhme*  in  cry&taU,  and  yields  no  uqueous  vapouri 
very  liltleoif,  and  much  less  coul  than  the  cdmphoTic* 

The  camphoric  ucid  whtn  sublimed  ha*  a  puni^nt  and 
flight ly  O^id  taste,  Un  account  pf  the  oil  it  dissolves  more 
slowly  in  water*     This  holutioti  reddeus  litmu^t  pMper. 

(>•  The  ^camphoric  ucid  comports  il*elf  very  dtfrurently 
with  respect  to  tiie  ^olitiable  basfii, 

The  cam[>horutc  of  lime  exhibits  a  striking  ditiereuce 
from  the  henzoate^if  lime. 

A  hundred  jiarl«  of  camphoric  acid  reijuiie  for  their  per- 
fect iieuLkahzutiui)  3fi  parts  of  carhonate  of  lime;  while  the 
fliiiie  quantity  of  benzoic  aci  J  requires  |4  pans. 

The  camphorate  of  lime  crystallizes  difficultly  lo  rooudtd 

hetips 
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COMFaStTION    OF   8ULPI1AT£S« 

heaps  ;  tkie  bei>z»ute«  in  bhitiitig  stellar  laminae:  The  cam- 
phomte  of  lime  hai  a  slif^htly  saline  bitter  taste,  leaving  a 
eatrareous  taste  behind  :  the  bonzoate  is  sweet,  and  a  httle 
carth}^ 

The  camphorate  of  lime  exposed  to  heat  furuisheft  an 
aromatic  oil,  reaembling-  that  of  rosemary  in  srnell ;  no 
crystiilli^ed  substance  passes  over;  and  the  camphorate  does 
not  nielt» 

If  the  benzoate  of  lime  be  treated  in  the  same  manner, 
crystals  of  benzoic  acid  pass  over  into  the  receiver,  with  an 
empyrctimatic  oil  havrng^  a  smell  of  balsam  of  Peru  ;  and 
the  benzoate  remaining  in  the  retort  becomes  perfectly  fluid. 

The  camphorate  of  limt;  dissolves  in  five  parts  of  water  at 
a  common  temperature;  while  the  benzoate  requires  twenty 
purtft. 
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XV I . 

Inquiry  concerning  the  Means  of  Knowing  the  Proportioni 
0/  Acid  and  Potaskt  ihitt  enter  into  the  Compoxiiion  of 
SidphateofAhtminet  and  qfSitfphaief  Nitraie^  and  Muriate 
of  Potash:  by  Mr,  Ci^raudau,  Profi  of  Chemistry 
ttpplicable  to  the  Arts^  nnd  Member  of  variotts  Literary 
Societies^* 


I 


N   undertaking  the  present  inquiry   I  had   110  intention  Products  of  a 
of  verifying  the  experiments  of  those  celebrated  chemists,  largo  alum 
who  have  endeavoured  to  ascertain  the  c|uaniities  of  add  viriancc ''with 
nnd   base,  that   enter  into  the  co?njK)sitioi»   of  sulphate  of '^'''^^^Tuwed 
poiaah;    I  was  merely  desirous  of  knowing  %vhy  the  anfiual  ^he's^t,*"*"  ^ 
r*^sidts  of  the  alum  niamifactory*  that  I  have  established  at 
Vaugirard,    were   very  far  from  agreem|r  either    with   the 
fjuanlity  «f  acid,  or  that  of  polashj  wiiich  different  analyst^a 
indicate  as  contained  in   sulphate  of  pota!«h  and   in  alum. 
For  instance,  when,  instead  of  31  parts  of  ncid,  the  qtmn* 
tity  designated  as  enterin*^   into    the  composition  of  lOfl 
parts  of  alum,   43  or  44  are  required;    and,  instead    of  ten 
parts  and  half  of  potash,   fifteen  and  half  are  required  for 

•  Journ.    dc    Phys.    toI,    LXVII,   p.    i,     Rciul  to  the   Imperial 
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100  parts  of  alum ;    »uch  an  increise  in  the  quantity  et 

materiMts  could  not  fail  to  engage  lujr  utteotion,  mnd  lead 

me  to  leek  the  caa&e  of  so  great  a  differeDce  between  the 

reaalts  of  analy^^is  and  t)ioi>«*  of  a  maimfactory  ou  a  lar^e 

scale.     At  tir&t  I  suspt'cted,  that  the  »urptu«  of  acid  and 

potash   I   employed   entered  into  the  composition   of  the 

An   ^nfoloblt '0***'"^^^  sulphate  of   alumine,   which,   I  have  remarlted^ 

sulphr.te  of      \^  sometimes  forined.     Indeed  I  was  long  induced  to  tn- 

times  fotmed.  tertam  this  opinion,  rather  than  auppoftc,  that  the  quantity 

of  acid  and  of  potiish  entering  into   the  compoiiitioQ 

alumine  were  more  considerable,  than  had  been  fixed 

different  analyftei»,  on  the  accuracy  of  which  [  had  alwi 

depended. 

Pefrablc  to         However,  admitting  the  hypothesis  of  the  constant  ft 

prerent  thi«.     mation   of  an  insoluble  autphate  of  alumine,   I  could 

rL'main  indifferent  to  the  loss  of  this  substance:    on   the 

contrary,  it  was  an  object  with  me  to  (ind  the  means  of 

preventing  the  alum  from   pass»ing  to  this  state  of  iosol 

bility.     Accordin|;Iy,  as  soon  as  1  was  certain,  that  all 

acid  and  potash  employed  entered  into  the  composition 

the  alum  I  manufactured,  I  was  eonvinced,  that  my  form^^ 

obaervationn  had  bem  just. 

Actdrnpt  en  But  as  I  was  not  satislied  with  being  merely  convino 

»»cemm  the    of  w\mt  was  in  favour  of  my  obiif;rvatlonf,  it  remained 

iimpoTttonk  of  ■       t  1  '  J  ♦      1 

poushaiid^trf  nie   to   ascertain  by   direct   experiments,  and  particula 

in  alum*  gm^^j   ^^  could   easily    be  repeated,  how   much   acid 

potash  enter  into  the  composition  of  alum.     I  wished 

to  learn,  whether  the  i:|uantities  of  acid  and  base  in  the 

Hulphnte  ef  potaJi  were  such,  as  are  generally  admitted. 

I^astly,  that  my  experiments  might  not  be  suspected  of 

the  least  inaccnrocy,  it  became  necessary,  that  I   should 

TuTf  siiJphate  P^'^P'*'^^  some  very   pure  sulphate  of  alumine:    r.  circum- 

«»akj!nimp      stance    that    enablt-d    me   to    obtain    this    sulphate   very 

cfjiiiul  pii      regularly  cryj>tsiUized,  a  state  in  which  it  had  not  yet  been 

kiH)wn»  bince  ils  concentrated  solution  yields  only  lamellar, 

micuceous  crystals^  always  of  an  irregular  figure.     I   have 

hud    the   honour  of  showing  crystals  of  this  sulphate  of 

alumine  to  several   members  of  the  class,  particularly  to 

Mr.  f  ]ttti>',  who  wag  very  desirous  of  adding  a  specimen  of 

this  sulptiate  to  his  valuable  coUection. 
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In  a  paper,  which  I  «ba1l  have  the  honour  of  comniuin* 
cuirng  to  the  ctaa»,  1  fthnll  make  known  the  phjssical  pro* 
perties  of  this  saline  ftub«tance,  as  w«lt  as  the  means  and 
conditions  rec|ui9ite,  to  promote  its  cry»taUizntion. 

When  I  had  at  my  diipotal  a  certain  quantity  of  this  Th",«  sulphate 
lulphate,  it  was  easy  for  rae  ta  find  with  precision  the  «»^'"l  iw  »<»*• 
proportions  of  potash  and  acid,  that  enter  itito  all  the  salts  ^^^' 
with  ba&e  of  potash.  1  satisfied  myself  also^  that  this 
aulphate  of  atiimine  is  a  very  powerful  and  certain  test  for 
ascertaining  the  quantity  of  potash  contained  in  vegetables* 
cither  before  or  after  inciner;itioo.  On  this  Buhjec-t  1  hu¥e 
utidertaktfu  &evt:ral  experiments,  that  will  cumplt^te  another 
inquiry^  which  1  «hall  have  ihe  honour  of  submitting  to  the 
class. 

To  return  to  the  analysis^  or  rather  the  synthesis,  ihat 
coustttuies  the  subject  of  the  present  paper:  the  following 
are  the  experiments  X  hate  nwde,  to  determine  the  re^ 
spective  quantities  of  acid  and  base»  that  enter  into  the 
composition  of  alumr  and  of  the  sulphate,  nitrate,  and 
muriate  of  potash* 

Exp.  !•  In  850  gr.  [131^29  grs*]  of  soluiion  of  sulphate  Qa>ntU>  of 
of  alumine  at  34'  [sp.  ^r.  l'307l,   the  tempeiaiure   beinij  *'''"•  P'"**"«< 
10'  [50"  F»J,  1  djssoh'ed  by  the  assistance  of  hent  100  gr»  of  wptght^f  »ul- 
•ulphate  of  pola*»h.     After  the  liquid  was  cooled,  1  obtained  P*V**  *^  P**^ 
from  it  502   giv  of  very  pure  alum*     On  evsporatiug  the 
mother  water  1   obtained   IB  gr.  of  alum ;    and    a  second 
evaporation  and  crystallization  produced  4  gr.  more.     The 
remaining   liquor  yielding   no  more  crystals,    i   mixed  it 
with  '25  gr,  of  a  solution  of  sulphate  of  alumine  similar  to 
that  above,  in  order  to  iind  whether  1  had  obtained  all  the 
alum,   that  100  gr.  of  sulphate  of  potash  could  produce.  . 
The  mixture  having  occasioned  only  a  slight  precipitate  of 
alum,    1     concluded,  that   the    whole   of  the   sulphate    of 
potash   hud  entered    into  ihe   composition  of  the  524  gr. 
of  alum  obtained. 

£]Cp.  2,  On    the   sttpposition,    that  sulphate  of    potash  Quaniity   pr^ 
contains  62  per  cent  of  poiash,  1  saturated  62  gr.  of  potash,    ^  ^       '      ' 


*  Tlte  proportions  being  all  that  i^  of  tnip-t>rta»cc,  it  woald  be 
^iiprrBuouti  to  reduce  the  rc«t  of  the  quantities:  but  this  im  giren, 
tu  mark  the  quaotity  operated  oa.    C. 

purified 
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jrt^  weight  of  P""fi^<*  *»**!  alcolrol,  with  48  gr.  of  sulphuric  ictd  at  66* 
piH^ii  »niJ*oi[j,p,  gr.  r848],     I  then  roixtd   this  suipbalc  with  850  gr. 
»<ri]^iuicifccid.^j,  ^|mi(jj^  ^f  Buiphale  of  aiumine  at  34%  aftd  conducted 
the  rc^it  of  the  process  as  in  the  preceding  ex)ieriiiieiit. 

Bat  Nvi^at  was  my  surpriset  wheii^  on  adding  to^eth^] 
8>1  the  alum  |>roduced»  1  found  but  408  gr.«  instead 
524,  which  the  former  experiineut  had  yielded.  Tht 
comparative  results  of  ihcbc  two  expi'nmeitts,  which 
varied  with  cjuanlites  ahernately  greater  aitd  lesa 
sulphate  of  pi>iahh  and  sulphate  of  aiumine,  demonstrated^ 
to  n>e,  that  the  proportions  of  potash  and  acid  contained 
in  t)>e  sulphate  of  potash  wert  very  different  from  ti)o«e|H 
hitherto  Inid  dnwn*  'In  fuct,  ktmwin^  how  ninch  alum  imU 
produced  by  100  gr,  of  sulphate  of  pota^h,  and  how  ruurh 
may  be  obtained  with  a  given  quantity  of  potash  saturated 
afterward  with  ncid,  it  was  riisy  for  me,  oq  comparing 
the  results  of  these  two  experiments,  to  ascertain  by  caU 
cutatimi  the  respective  proportiuns  of  acid  and  ba&e,  that 
enter  into  the  compofiition  both  of  sulphate  of  potash  and 
of  alum. 
lVoport»o»j«  of  For  exnmple,  since  with  100*i;r,  of  sulphate  of  potash  I  ol 
i«*torhLtt*^  tained  5-24  gr.  of  alum;  aud  on  the  other  hand,  tJ2  gr.  of  pot- 
foufh.  ash  gave  but  408;   I  necessarily  rontluded,  that  the  potash 

contained  iti  lOO  parts  of  sulphute  of_potash  must  make  four 
fifths  of  its  weight.  But  reflecting,  that,  on  the  one  hand, 
this  quantity  of  potash  wus  much  greater,  than  is  getieraHjr^H 
admitted  in  the  sulphate  of  potash  ;  and»  on  the  other,  that^^ 
tilt  acid  could  not  lose  two  thirds  of  its  weight  in  this  rom- 
binolton:  I  could  not  but  sus,pect,  that  the  potash  contri- 
buted to  tins  loss  in  a  certain  proportion,  and  hence  sought 
some  means  of  Ascertaining  the  quantity  of  water  it  might 
contain.  Accordingly  1  made  a  great  number  of  experi- 
ments with  this  view,  and  with  the  result  of  which  I  have  so 
much  the  more  reason  to  be  satisfied,  as  the  question  to  be 
solved  is  very  inittortaiit ;  since  even  at  present,  vhile  it  19 
allowed,  that  potsish  ptiriiie<l  by  alcohol  contains  water,  the 
quantity  is  not  agreed^ on  :  for  Mr.  Rerlhollet,  according  lo 
recent  expefimentsi  admits  only  15  per  cent,  while  31  r.  Dar- 
cH  6uds  twice  this  quontity  by  his*, 

•  See  J^jurtK  T^^'U  XXVII,  p.  ai. 
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Attempts  t» 


Hence  I  have  presumed,  that  to  make  kuown  the  result  tf 
ray  experiments,  though  undertakeu  with  other  viewt«  might 
ha  of  some  a  I  vantage.  In  fuct,  fjiiding  by  ^ynthc^is  the 
quantities  ot  potash  ;  and  of  acid  entering  into  the  compo- 
tiition  of  sulphate  of  potatih  and  having  afterward  ascertain- 
ed, how  much  water  they  lose  respect!  vdy  in  this  combination  ; 
it  appear!  to  me,  that  the  question  h  solvt^d  a  priori.  1  luui^t 
coofess,  however,  that  some  difficultiedi  occurred  ut  first  lu 
uHcertaining  the  quantity  of  water  contained  in  potabh  ;  dif* 
ficulties  which  have  a^orded  me  an  opportunity  of  knowing-, 
that,  interesting  as  ihe  experiment  of  Mr,  Berthollet  is,  the 
treatment  of  potash  with  iron  tilings  i*  not  a  method  sullici- 
cutly  precise  to  be  conclusive.  My  opinion  on  the  contrary 
was,  Qs  it  still  it,  that  the  sub^tut^ccs  mo^t  proper  for  detect* 
ing  the  water  contained  in  potash  should  not  he  oicidable  ; 
and  tliat  their  action  should  be  confined  to  the  separation  of 
the  water  contained  in  the  potash.     Among  the  experiments 

1  made,  the  foil  owing  appeared  to  me  best  to  fulfil  the  con- 
ditioni^  I  had  imposed  on  mjfidf. 

Exp.  3.  Twenty  grammes  of  potash  prepared  in  the  labo-  ExperlmeDt 
ratory  of  Mr.  Vaucjuelin  were  carefully  mixed  with   li>0  of 
very  pure  silex,  wliich  must  have  been  dry,  aa  it  waa  heated 
for  two  hours  in  a  forge  fire  before  it  waij  used.  The  mixture 
was  introduced  with  much  caution  into  a  glass  tube  about 

2  cent,  [7*87  lines]  in  diyraeter.  This  tube,  one  of  the  ex- 
tremities of  which  was  cloned,  weighed  7-2  gr.,  and  with  the 
mixture  252  ;  very  good  weight,  it  is  true,  but  this  excess  I 
ascribed  to  moisture  attracted  by  the  potash  during  the  tri- 
turation. TliJa  tube  1  introduced  into  a  small  cylinder  of 
sheet  iron,  to  prevent  its  being  fused  by  the  direct  action  of 
the  fire.  This  apparatus  was  subjected  for  an  hour  to  the 
action  of  a  very  moderate  fire-  No  sooner  did  the  mixture 
receive  the  impression  of  the  heat,  than  a  very  large  quantity 
of  water  reduced  to  vapour  was  suddenly  expelled,  and  con- 
tinued to  be  evolved  five  or  six  minutes,  after  which  notliing 
more  was  extricated. 

When  the  tube  was  cold,  I  weighed  it  very  carefully,  and 
found  it  had  lost  5'5gr.  This  expenineut,  which  I  repeated 
several  tiraes^  sometimes  coHecling  the  water,  constantly  af- 
forded me  the  same  results,  both  wi'h  potash  of  my  own  pre- 
paring«  and  with  that  from  the  laboratory  of  Mr.  V'auquelin  ; 

wheuc^ 
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whence  I  conclude,  ihat  in  loa  parts  of  potash  |>arifip( 
Froportiom of  alcohol  there  are  27*5  of  water;  and,  seHing  oat  with  thi» 
^    ^'    datum,  that  the  pot lisb  in  100  perts  of  sulphate  of  potash  is 
57'7l,  instead  of  52  as  aBsipjned  by  Rerj^mao. 

I  cannot  omit  remarking  ho«rever,  that  the  analyrit  of 
alcinis  by  Blr.  Vanqueliti*  demonstrates  the  presence  of  kuI* 
phate  of  pf*lasli  \n  ihem  nearly  in  the  same  proportion,  as 
appears  from  synthesis:  a  result,  tihowins  the  confidence  to 
be  placed  in  tfte  annlyses  of  that  learned  chemist,  and  leaving 
us  (o  regret,  that  he  relied  on  Beryman  for  the  pi'oportioDt^ 
of  Qcitl  and  base  in  the  sulpliate  of  potnsh. 
Expctiment  to  Exp.  4.  Desirous  of  knowing  the  proportions  of  acid  am 
6od  the  PJ"^  l^ase  it)  nitrate  of  potash,  I  dissolved  by  theas^i^tance  of  heat 
and  base  in  n^  100  gr  of  very  4i'y  nitrate  of  pota&h  in  800  of  a  solution  of 
triteoft>i>t-  suJphateof  aUimineat  34  [^*.  gr,  1-307.]  After  the  liquor 
was  cold,  1  obtained  376  j^r.  of  alum.  The  mother  water  was 
set  to  evaporate  again,  but  as  it  cr^  §taUized  confustfdiy  I 
added  lOgr,  of  sulphuric  acid  at  6fi'  [ftp.  ^r.  1*848],  because 
experience  had  tawtrht  ine,  that  whenever  such  a  solution 
cbntained  an  acid  foreign  to  the  alum,  an  excess  of  sulphuric 
acid  was  necessary  to  promote  ihe  crystallization  pf  the  alum»^^ 
In  fact,  as  soon  as  this  mixture  was  made,  a  considerable  pre^H 
cipitate  took  place,  which,  after  being  drained  and  dried, 
weighed  84  gr.  Lastly  to  satis^fy  myijelf  whether  the  mother 
water  still  contained  alum,  I  added  anew  lOO  gr.  of  the  so. 
lution  of  sul phate  of  alumine.  This  addition,  increa&in*  the 
density  of  the  lifjuid,  favoured  the  precipitation  of  the  smalt 
quantity  of  alum,  which  it  still  held  in  solution.  When  Una 
Ian  product  w:js  drained  and  dried,  it  amounted  to  2  gr. ; 
which»  with  whilt  was  obtained  before,  made  462  ^,  of  alum. 
As  it  had  crystallized  however  in  a  liquid  containing  princi- 
ples forei^rn  to  iH  composition,  it  became  necessary  to  purify 
it.  With  thin  view  I  dissolved  it,  and  crystallized  afresh. 
From  this  process,  T  obtained  only  452  gr.  of  a1nm»  but  cei^ 
ta'tnly  very  pure.  ' 

•9-76  potanh.      This  experiment,  which  T  have  reppated  several  tiiti€«» 
Biascid.        '  a"d  with  different  quantities,  always  gave  me  results  con- 
tirming    the    former:    whence   I  conclude,  that  if    100  gr» 
of  nitrate  of  potash  produce  45i  gr.  of  alamj  49.76  of     « 


•  Sec  Juamal,  4t9  scrkt,  vol,  i,  p  91A. 
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potii»h>  and  50*34  of  acid,  mutt  enter  iuto  the  composition 
of  iUO  parte  of  the  uitrate. 

E:tp.  5.  The  object  of  this,  as  of  the  former  experiment.  Proportions  of 
m»M  to   «$cert«iD,  whether  the  base  and  uc'td  in  iBuriate  of  ™^^j^*** 
potatb  were  in  the  proportions  comroonly  admitted.     For 
cbifl  purpose  1  em p toyed  the  means  1  have  just  described; 
aaJ,  at  it  would  be  superfluous  to  repeat  the  particulars, 
1.  shall  coofioe  myself  to  the  results. 

100  gr.  of  dry  muriate  of  potoah,  treated  as  in  the 
preceding  experiment,  produced  607  gr.  of  crude  alum; 
which,  after  being  refined,  left  but  59$  gr. :  a  result  65 17  base  ant 
proving  incontestabty,  that  100  parts  of  muriate  of  potash  *^*  *^  **^' 
contain  65' 17  «>f  base  and  34*83  of  acid.  This  experiment^ 
which,  like  the  preceding,  was  several  times  repeatedi 
always  afforded  me  similar  results. 

From    the   experiments  that   have  been    described,    it  GerseraJ    cwi- 
follow^ 

K  That  100  parts  of  sulphate  of  potash  contain  57*71 
of  putash  aud  4^*2§  of  acid,  which,  from  the  state  of  con- 
centration iu  which  it  exists  in  this  sulphate,  are  equivaknt 
to  60  parts  at  6^^  [»p*  gr.  rS4B]. 

2.  That  to  form  100  parts  of  alum  requires  42'77 
of  sulphuric  acid  at  6Ci^,  instead  of  30  or  31,  the  quantity 
^nerally  admitted  ;  I  roi  of  potash ;  and  10*50  of  alumiae: 
a  quantity  equal  to  what  was  found  by  Vauquelin. 

3.  That  100  parts  of  very  pure  alum  contain  !S*GB  of 
sulphate  of  potash,  20*9i  of  sulphate  of  alumine,  and  SO  of 
water  of  crystallization. 

4.  That  4976  parts  of  potash  and  50*24  of  acid  enter 
into  the  compo^itioa  of  nitrate  of  fiotash. 

5.  That  100  parts  of  muriate  of  potash  are  composed  of 
65'17  potash,  and  34*83  raurlalic  acid. 

6.  That  it  is  certain  potash  purified  with  alcohol  contain* 
more  than  a  fourth  of  its  weight  of  water,  since,  from  the 
expenmeot9  that  liave  been  related,  27'5  per  cent  may  be 
obtained  from  it. 

7.  Lastly,  that  by  racans  of  sulphate  of  alumtne,  with 
the  siiOple  base  and  crystallized,  we  may  in  future,  in  the 
analysis  of  the  substancei  of  either  of  the  thrt'f  kingdoms, 
detect  the  smallest  quantity  of  potaiili  coutained  in  either: 

iht 


|50  AKAtTSES  OF  ||IN£R1L|.  ^ 

tfte  method  ad  fn  it  ting  of  great  accuracy,  sir*  re   the  i*Nj- 
duct,   from   which    the   proportion    is  ascertained^  weight 
^  In  the  proportioo  of  9-08  io  one  of  dry  potash. 


XVIL 

.  Jmlgses  of  Minerah;    6y  Martin  Hesry   Ki^ap&otb^ 
PL  D.  4c. " 

' ;  ,         fCanlinued/rom  vol,  XXXI,  p,  382.> 

Triple  sul-      t/RE  of  antimpny  and  lead  trom  Nanslo,  in  CorDwall*,- 

phuretoflMil 

iromCorawalU  -         x  Lead-  %• . .  •  -^  •-  •■• •  •  39 

/      Antimony  •••• .•-••  98-6 

Copper  •......• ...-  13'5 

Sulphur '.•..•.^ 16 

Iron««»«»-»««««»:V I 

Loss    .•••• •     2 

100 

Snlphuret  of        Qr©  of  copper  and  blsmulH  from  Wittichen. 

bismuih  and 

KQj^peu  Bispiuth 47'«4 

Copper ;..  34-66 

Sulphur 12*5& 

Loss    • »     5*52^ 

100 
Meteofolite  of     Native  iron  of  a  meteorolite  from  Agrau* 

Native  iron   •>• 90'6 

Metallic  nickel 3*5 

100 

»od  M«3cico.        Proust  analysed  a  meteorolite  from  the  proTince  of  ChiBca* 
Gualamba,  in  Mexico,  sent  by  Rubin  de  Celis,  and  found 
in  it  native  iron  and  metallic  nickel. 

♦  See  Journal,  vol.  IX,  p.  14  j  XX,  p.  332;  and  XXIT,  pp.  aaS, 
251,  321  j  for  a  full  account  of  the  triple  snipliuret  of  l<fad,  copper,  and 
antimony,  from  Ct/rnwall,  bvMr.^IIatchctt,  Mr.  Smilhson,  andcotiot 
de  Bournon. 

Humboldt 


JOURNAL 


OF 


NATURAL  PHILOSOPHY,   CHE^AHSTRY, 

AND 

THE  ARTS. 


JULY,  1812, 


ARTICLE  L 

On  the  Dissection  of  Fhwers*      In    a   Lelitr  fiom  jlfrt* 
Agues  Ibbetson. 


To  Mr.  NICHOLSON. 


I 


Sir, 


Have  long  reproached  myself  with  not  a^in  bringing 
thib  subject  btlbrt:  the  public,  as  ooe  of  the  most  important 
ill  physiology,  and  that  which  must  prove  mo^v  abfloluteljr 
the  existence  of  the  lin^  of  life.     One  of  the  first  facts  I 
endeavoured  to  show   in  my  early  letters,  was,  that  every 
flower  was  formed  by  n  port  of  the  stulk  appropriated  to  it; 
and  that    Linneils   was*   as  usual!,     mo^t  absolutely  right* 
when  he  urJvanced,  thai  the  wood  formed  the  Rtamen,  the 
inner  burk  the  comllu,  and  so  on  to  the  rest  of  the  division.  •* 
The  present  letter  should  have  preceded  many  you  have  the mcchiajMi 
received  and  publii»hed,  a«  it  will  I  hope  not  only  explain  **^P^''* 
bow  the  tnechanicul  work  is  concealed  In  a  plaot,  but  illus-* 
trate  the  fact  just  mentioned;    enabling  any  person  (if  so 
incrmed)  to  follow  me  in  my  disseiiions,  and  teac'h  them 
how  to  »oek  the  mechanism  that  belongs  to  each  separate        / 
part.     All   vegetable  structure  ib   formed  in  one  peculiar 
manner,  that  b,   cylinder   within    cylinder;    and  on   thia 
Vol,  XXXH.  No,  148..^dly  1812,         N         carious 
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curious  conatructton    most  of  its   roechauical  contrU*at 
depends.     It  is  stninge   we  should   antiex   »uch   t^xti 
simplicity  lo  ilie  vegetable  fotiii,  when  tDiueralot^y  is  hour1| 
preseuting  u&  with  a  variety  of  curious  aod  dillicult  figures 
such  AS  to  puzzle  the  tirst  Taathematiciiins  to  find  a  ftuiubli 
■    name  for  tlieir  muilangular  soUds;    or  a  more  simple  de- 
rivative from   whicii  to  trace  .their  integral  crystal llzation^.^ 
But  with  respect  to  botany  the  time  is  now  com^i  t  hope, 
when   its  tnechaoism  will  be  too   well  known,   not  to  si 
the  fallacy  of  these  ideas:    for  if  inanimate  mattter  require! 
or  can   be  resolved   ijito  such  complex   farn]s»  howr  much 
more  where  motion  makej  inechanism  constantly  requisite 
to  supercede  volition  ;  aud  make  amends  for  every  as&istancc 
tlii^  Would  bestow  ? 
Tliii  ni#ch»n-      Each  da^'s  work  in  dissection  more  and  more  proves  to 
»iu  ttudr.'**''^  ,me,  that  the  incchanism  of  botany  is  an  im[»ortaut  science ; 
which  would  develope  to  U8»  if  known,  the  most  wonderful 
proceeding's  in  nature;     and  give  us  more  exact  nohon«  of 
the  sort  of  existence  of  plants  (independant  of  volition  and 
wholly  governed  by  mechanical  powers)  than  we  now  po^esv, 
and  that  the  simplicity  wc  Ulk  of  so  much  is  merely  that 
foqnd  in  all  uatme;    «'  ihe  labour  of  the  means  never  sur- 
pasising  what  the  necessity  of  the  end  abaoluttly  requires"; 
of  which  however  we  are  not  always  pro|»ep  jud^^es;   for  sdi] 
various  is  the  motion,  bo  complicated  the  effect,  to  be  pro- 
duced* that  it  i»  impossible  to  dii^bect  a  sing^le  plant,  and 
not  observe  some  mccbanicnl  wonder,  thnt  make^  one  feet( 
how  little  is  understood  of  the  puiposes,    for  which  it  u 
intended;  ami  most  ardently  long  to  attain  tb^t  knowled^^ 
which  to  i^ain  is  now  become  the  Ubour  of  my  life.     But 
it  is  in  the  whole  gt-nepil  system  of  phy&iolo^,   that  that, 
beautiful  simplicity  is  observable*  not  in  the  mfM;hantci 
part.     Thert:  indeed  it  is  unequalled:    and  I  hope,  when 
come  to  review  the  whole  of  the  present  work/  from  the 
immense  number  of  drawings  1  now  possesSy  I  shall  proi 
it  most  exquiMte. 
AH  vefeiables      By  means  of  this  curious  construction  of  cylinder  vithii 
J^-r^within  cy  <^y  *'"*'*'',  formed  of  each  diflereut  sort  of  matter  ;  the  vessdil 
Under.      •        belonging  to  each   circle;    and  the  juices  appiopriated 
eftch  veftsel,  can  ncirer  in  the  smallest  degree  iiitei fere  «fill 
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a  flawer. 


tncU  oth**r*  Suppose  ^ven  or  eight  glc?»  cylinders  placed 
within  <  lie  miother,  ami  having^  ribs  of  the  same  mtitter^ 
which  eoovejj  the  juices  of  each  to  ihHr  uppoiuted  place; 
would  it  not  be  most  easily  iiiitlerstood*  that  the  liquid 
thus  ciirrterl,  iiiid  the  mechanism  thtis  enclosed,  can  in  no 
manner  dtstmb  those  io  the  adjoining  circles^  thouj^h  cer* 
tuinfy  increasing  the  t^ize  of  the  whole?  This  is  exactly 
the  case  in  the  vegetable  structure:  os  for  example;  when 
the  raechnnism  is  to  l»e  so««^ht  th^t  governs  the  lenf :  draw 
ofF  the  rind  of  the  plant,  nnd  in  the  next  matter,  (that  is 
oil  the  harlt)  will  he  found  the  whole  of  what  forms  and 
rej(ulates  the  motion  of  the  leaves.  Great  care  must  He 
taken  however  not  to  carry  off  the  bull*  with  the  rind;  but^ 
if  properly  stripped,  the  whole  management  of  the  Hpiral 
wire  will  then  be  discovered  in  regular  order,  with  the  balls 
on  which  it  is  wound,  and  the  knots  by  which  it  is  fastened. 

If  the  mechanism  of  the  flower  is  de^ited,  the  rind  "i»  tirst  To  find  the 
drawn  down,  and  displays  the  mechanism  of  the  calyx,  "*'*<'*^'''^**'^  »f 
with  the  partial  skin  that  teadd  up  the  vet^sels  to  its  edge,  and 
generally  line.s  it.  When  this  'm  thoroughly  examined,  it 
must  be  taken  off  with  the  greatest  care;  and  it  will  disfday 
a  green  matter  of  a  thicker  kind,  which  is  the  skin  on  which 
the  vessels  of  thecortjUa  repose;  thia  regular cyliader  reaches 
up  to  the  cluw  of  each  petal,  and  gives  to  it  the  vessels 
that  are  to  meander  ihrongh  it*  and  the  juices  that  inflate 
them.  This,  when  properly  viewed,  must  be  cut  ofl*  with 
a  lancet,  and  a  yellow  and  also  a  thio  white  skio  will 
appear  next,  which  hold  thd^^  vessels  of  the  stamen  betweeu 
them,  and  convey  them  either  to  the  filaments  or  ll>e  co- 
rolla J  in  which  they  perform  the  rest  of  their  journey^ 
as  in  the  primula;  or  in  a  skin  that  forms  an  additional 
cuticle  to  the  pistil,  as  in  the  malva  ;  or  in  a  cylinder  that 
stands  up  round  the  female,  as  in  many  flowers-  But  let 
it  pass  ^here  it  willi  it  always  has  a  ttkin  appropriated  to 
the  stamen  alone;  till  it  reaches  the  part  where  the  corolla 
braoches  oif;  and  afterward  it  has  no  connexion  wilhth^; 
juices  of  the  peiaU,  thouyh  lying  on  them;  or  with  the 
pistil,  though  enclosing  it;  as  I  shall  now  show  by  the 
dissection  of  a  flower:  I  chose  the  peach  out  of  several  hun- 
dreds drawu  m  the  game  munuerj   because  it  is  now   iti 
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senfton,  nod  I  could  review  my  sketch;   but  all  fiowen  ia 
thii  respect  are  the  sanie. 

I  «hall  lirat  dissect  the  Rower  by  rcinovla|^  %kiD  from  skio 
How  to  dmeet  ^^  the  et$ie>t  metriod  of  mttkhijir  it  thoroughly  comprehend- 
ed. I  shnll  io  the  second  i^litoe  cut  the  flower  down  the 
middle;  hulWng  the  piBlil  j  by  which  means  the  interior, 
wi!h  the  vctsels  which  run  up  to  each  ptirt,  must  be  exacf/y 
tlispfift^ed:  and  faslly  I  sh»*l!  give  yoo  a  vcgiftaWc  cutting  of 
the  flower,  juat  where  the  ve^geli  dicidt  under  it,  and  run, 
np  the  bark  to  form  the  calyx,  the  iimer  bark  to  form  the 
corolla,  the  wood  to  form  the  btamen,  and  the  liae  of  life  to 
complete  the  pistil :  and  this  will,  I  hope,  make  tlie  descrip* 
lion  so  pUiu,  that  I  shiill  not  og;ain  be  obliged  to  return  to 
ihe  subject,  Plate  IV,  f»g.  I,  is  the  bud  of  the  ]>eJK'h.  I 
first  remove  the  scales  A  A^  which  generally  go  on  shootini; 
OS  long  as  tlie  severe  weather  continues.  I  then  with  greot 
ease  remove  the  calyjt.  It  i;  seldom  possible  to  get  it  o^ 
whole,  as  it  mtist  be  removed  without  displacing  the  corolla; 
which  is  difficult  to  do:  biU  custom  soon  teaches  the  way. 
Tbe  calyx,  when  taken  off,  is  seen  at  tig.  2:  fiB  are  the 
reservoirs  of  a  glntlnous*  liquid,  rt'semhling  the  juices  of  the 
bark,  which  appear,  by  vaniishin^  the  exterior,  to  defend  it 
from  the  attack  of  verm'iu ;  which  from  its  delicacy  would 
otherwifle  cause  it  to  become  a  complete*  victim.  Tl\is^  part 
has  no  connemion  with  the  nectary,  which  I  shidl  not  at- 
tempt to  point  out  io  this  letter,  but  keep  that  part  for  a  se- 
parate paper,  which  it  well  deserves*  CC  are  the  vessels  which 
run  down  till  branching  off'to  the  bark.  Fi^.  3  it  next  takca 
oif.  It  19  a  green  skin  b«lo{i^i(i;;  to  the  inner  bark;  which 
is  fasten^  to  the  corolla,  anil  conveys  tht;  regular  veiselsDD 
from  the  ioner  bark  of  the  stem  to  each  separate  petal. 
Within  these  vessels  (as  I  have  before  observed)  are  tbe 
juices  of  ihe  inner  bark,  and  tbe  spiral  wires  which  are  thus 
carried  up  to  perform  their  office  of  opening  and  shutting  th 
Dower.  Next  to  this  is  fijj.  4,  which  is  a  very  thin  skin  of 
white;  and  a  very  thick  one  of  yellow  matter  betwe<^  which 
are  concealed  ihfe  vessels  which  convey  the  juices  that  form' 
the  pollen,  at>d  carry  it  first  to  the  filameotfi,  and  thence  to 
the  anthers*  Thus  they  are  mo«it  plainly  three  icpurate  cy» 
lindersf  capable  of  bdng  dividedi  afid  placed  together  again ; 
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6g.  4  laid  within  fig.  3,  and  4  and  3  wUhin  Bg.  3  r  the  line  of 
life,  and  pintil  aloive  beiu^  tal<en  our,  which  are  s«  en  at  fig.  5. 
When  tlie'^F  are  repbreil  the  flawer  i*  p*»rreci,  and  hus  been 
rpffiitnrly  dissected,  as  I  promised,  fikio  from  slcm;  und  be- 
tween each  cylinder  the  mechunism  is  concealed,  that  be- 
lone^  to  each  divii^ion. 

Oflhc  iDiiny  hundreds  (1  might  say  thousands)  of  flowers 
dissected  in  thi»  manner,  of  eirery  cla:»a  and  order*  i  never  Anflowetidi 
yet  found  one  that  did  not  admit  of  this  unangement.     The  the  same, 
gynundrin  tri'je  is  exactly  the  satDe  with   respect  to  its  cy- 
linder?, which  are  ulway^  to  be  taken  ojTin  progressive  order; 
and  let  .he  «tAinens  appear  wliere  they  will  in  the  flowem, 
their  vessels  alwayn  pas»  up  in  this  manner,  whether  after- 
ward bound  to  the  coroUu,  the  calyx,  or  the  pistil, 
•    I  shall  now  ahow  the  flower  when  divided  into  two  halves^ 

and  cut  perpendicidaiiy  down  the  middle,  i  have  mavnided  ^«*'P<w^»ctiltf 
1  •  I    •         1  .1  111  ,  tectiOii  of  ih« 

thts  mtien,  in  order  to  snow  how  completely  the  several  parts  flow^rthrough 

arc  appi'opriated  ;  and  how  separate  the  line  of  life  and  pistil  ****  middle, 

are  from  every  other  division,  till   th*^y  join  tiie  stalk.     At  j 

tig.  6  are  three  buds  thus  cut,  without  their  coruHaa  or  ca-  l 

lyxes,  but  having  their  own  peculiar  cyfinderB,  which  reach  ^^J 

up  to  them.      All   williin   the   poitits  and  the  letter  E  is  ^^H 

the  pistil  belon^in^  to  each    flower,  with    the  line  of   life  ^^M 

ninniii^  up  to  each  pistil;  which  in  the  stem  bounds  the  ^^M 

pjlh^  till  it  stop»,  and  then  nm%  up  to  form  the  female*    It  ^^M 

may  be  teen  dividing  the  seed  at  F,  and  halvini^  the  <  orcu«  ^^M 

lum*  G  is  the  interior  of  the  flower.    H  I  K  arethe  thrt-e  cy*  ^^M 

liiiders  of  the  {^tameut  corolla,  and  calyx  ;  (ut  least  the  bkins  •  ^^1 

to  arhich  those  piirtii  arc  fastened,  and  which  conveys  the  ves-  s  '^^M 

tela  or  fjieih-niism  up  to  them  ;)  4ind  L  h  the  rind.     I  have  ^^H 

not  properly  proportioned  the  thickness  of  the  cylinders  ;  as  ^^M 

I  feared  they  would  not  be  seen  ;  nature  reqairet^  so  thin  a  ^^| 

skin, to  which  it  will  fusten  nnd  ada^  such  powerful  iiiechao-  ^^M 

ism,  and  such  aqunotity  of  vessels,  thut  it  requires  a  lon^  ^^M 

practice  in  dissection  before  we  can  i;ivc  credit  to  our  sight  ^^H 

in  this  respect.     I  have  shown  ?«everal  bud^  starling  from  ^^B 

the  tine  of  life,  ul  TTT  ;  and  at  ti  will  be  seen  how  th«  veb-  ^^M 

nelft  arrange  themselves,  to  enter  the  different  purls  of  the  ^^| 

stalk  to  which  they  belong.  Fig.  7  is  now  my  last  dnssection,  '^^| 

It  is  a  horizontal  cutting  of  the  part  takeu  from  tig,  6  at  M,  ^H 
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to  show  In  a  slill  plainer  maooer  how  each  cylinder  runs*  op 
to  torti)  iU  gnpropriiite  part;  ia  the  flower  O  h  the  Lark 
sepnratc^d  to  lurui  ilie  cdtyx  ;  P  the  itinc-r  bark  to  foiiii  the 
curoUii ;  Q  the  wood  to  cotwey  th^  nounshatetii  to  the^i»ttt* 
men  ;  und  llie  whole  interior  betwern  trie  poilll^»  heUMiijuig  to 
the  pistil  und  tieedij*  at  R  ;  the  line  ot  hie  bouudin»  tin*  part 
'  as  vvfllla^  le^idingnp  the  middk*  The  stamens  are  perhaps 
better  marked  inhere  there  are  fewer,  1  have  given  twu  very 
good  disBectinns  of  this  sort  of  cutting  of  the  bottom  of  a 
flower  ill  my  third  letter  (see  Journal,  vol.  XXI 11  PU  IX, 
p.  350.)  I  have  sair*,  that  it  si«^nifies  lutle  whether  the  sta^ 
men,  when  once  past  the  cylmder,  jiroceeds  op  the  catyx, 
corolla,  or  pistil,  since  it  has  equally  its  peculiur  vessels., 
Som^-tifTieb  the  stamens  are  on  one  side  of  a  flower  only ;  and 
then  the  cylinder,  instead,  of  passing  in  ccjual  thickness  all 
round  j  ib  fonttd  large  only  on  one  s^ide  ;  this  i»  the  cane  in  ihe 
ciilting  of  the  violet  J  but  it  i^  then  even  more  dislinjjuitihabfe. 
Often  in  dissectingi  you  find  the  stem  suddenly  eniar(0^d  ;  ^ti.j 
cutting  it  throngh  the  middle,  the  piih  is  found  stiU  of  the 
sarpe  ftize,  th«^  line  oF  life  at  the  sivnte  di?it«nte,  and  the  wood 
not  altered ;  but  the  purt  between  the  rind  und  hark  extremely 
iocteayes.  When  this  is  the  ca»e,  yon  may  be  snve  th*it  it 
is  the  mechanism  beloUj^ing  to  ihe  leavee,  ot  thut  it  is  m, 
ftera  that  turits  on  a  ball,  tii»  \i\  thi^  arenari^s,  sieltarius,  nnd 
gttlrums;  but  it  generally  denotes  the  mechanitim  of  the 
leaves,  which  h  iitv:^^  if  the  rind  is  drawn  down.  If  the  iise 
appears  enlarged  in  the  wood,  it  is  tilways  ibe  bods  which 
,  cause  it,  and  they  will  be  found  in  numbers  utartlng  from 

the  line  of  life :  (us  seen  at  T  fipr.  G,  or  at  T  fi?.  9.)  ^ 
Liburnun  dU-  I  alndl  only  add  to  this  letter  a  branch  of  laburnum,  Plate 
V,  fi^.  1  ;  with  a  section  gresitly  magnilied,  at  tig,  9  j  in  which 
are  shown  the  flowers  jo$t  -.hoolin;^  at  V;  and  the  line  of  life 
passing  I'p  as  usuii)  to  form  the  pistil.  As  all  the  other  ports 
arc  extremely  small  in  proportion,  they  are  not  much  murked 
in  this  sketch,  whirh,  however,  very  evidently  i»hotvsthenew 
wood,  whfch  i^  alwuys  s^enfcvjjtfd  for  the  u^iit  of  the  flowrr 
bndii  within  the  bouitjilarie^  of  the  line  of  life  at  SS,  iind  the 
little  line  of  old  \vo«id  whicli  runs  next  the  line  W.  It  i^  inv» 
possible,  not  to  see  hoxv  exactly  ea<'h  bud  t^hootei  frpra  the 
Hoe  of  life,  oqd  how  wholly  separate  the  bark  y  h  from  the 
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rest,  ami  liow  entirely  the  new  wood  or  albumen  x  divides  it 
from  the  wood  ;  it  is  only  to  recollect  tlmt  tUcse  urc  each  of 
tbfui  regular  cylinders  of  diAWent  degrees  of  tliickne^a, 
bavHi^  their  vessels  closely  applied  on  each  part,  ^^  well  ao 
the  mechanism  appertaining  to  them,  itdhebive  to  every  cir- 
cle :  and  it  will  t>e  eu!»ily  nuder^tood  how  sue!)  delicate  aod 
coniplicuft'd  mucbinery  can  be  each  in  ita  tiepiirate  eylindera 
wilhoui  inlerferin*;  or  disturbing  each  other, 

1  escplaiiied  in  my  bst  letter,  that  it  wtis  by  this  means,  Uiilfdrmity  o^| 
and  by  a  perfect  knowledge  of  the  dissection  of  plantii,  that 
I  was  able  to  trace  the  male  and  female  in  the  cryptoga- 
mian  cUds.  I  have  by  the  ttame  analoj^y  proved  uhich  are 
the  most  important  lines  and  vessels  to  the  vegetable  king* 
dom«  1  did  not  bet  u  p  to  form  a  f^ystem  ;  it  is  dissection  alone 
that  has  created  it  for  me;  1  trusted  to  the  strict  conformity 
of  nature,  and  never  attempted  to  make  one  part  agree  with 
the  other,  but  drew  the  sketch  exactly  as  nature  presented 
it  to  roe.  Yet  on  looking  back,  I  find  they  all  agree;  the 
same  conformity  is  maintained  throughout,  is  not  ihiii  the 
most  convincing  proof  of  tlie  exactness  and  truth  of  every 
part  \  In  my  next  I  hope  to  give  a  view  of  the  manner  in 
which  the  buds  fahoot  in  animals  from  the  stalk  ;  as  it  is 
really  &o  curious  and  beautiful,  it  Is  well  worth  a  letter  to 
itself.  I  have  abo  promised  otie  on  parafiite  plants,,  a  vciy 
amusin;^  and  ul«o  important  subject :  matter  presses  on  me 
so  much  at  this  time  oft  he  year,  1  cannot  draw  cjuick  enough 
to  keep  pace  with  it. 

lam,    SiiVy 

Your  obliged  servant, 

AGNES  IBBETSON. 


1  shall  add  a  few  lines  to  mark  the  constant  use  of  the 
screw  in  all  plantw,  it  serves  a  double  purpose  :  first,  that  of 
covering  and  concealing  the  buda ;  and  next,  the  easily  di- 
viding each  circle  to  let  them  out  when  ripe.  If  such  a 
specimen  as  fig,  9  is  taken, and  the  rind  and  bark  stripped  ofF^ 
it  will  appear  as  at  fig,  10  J  with  the  wood  separating  into 
threads  to  let  the  buds  pasg  and  to  make  a  hollow  way  for 
them.     It  appears  to  me,  that  there  requires  no  othef  proof 

than 
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than  this  to  «how,  that  the  burls  proceed  fi^tn  the  inteni 
•nd  therefore  from  the  line  of  life,  for  nothiD^  cuii  be  moc 
diffcrent  thun  the  appearaoct*  of  this  speeifnen,  and  of  t(i 
wood  in  thepleni^which  is  perfeilly  straight*  a»d  without  any 
cipt;ciings,  while  these  appeur  in  such  qunutihes  in  Hg.  3.    AUj 
most  every  tree  in  the  spring  »hootH  it»  buds  io  the  sarai 
wnj,  but  few  in  ftuch  numbehi  m  the  laburuuio. 


IL 

Remarfcs  on  (he  Perfitrathms  made  in  Paper  by  Eltctrical 
Botterits^     In  a  ieiurjrom  Mr.  JouN  Goucu. 


To  Mr.  NICHOLSON. 


Sm, 
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An  e^tperi-      l^AANY  philosophers  ore  of  opinion,  that'the  phenomena 
STwo"i-l'*?cnHc  ^f  cl^^*^"*'"'*y  ^^^  galvanism  ate  caused  by  the  cooj^emlirxi  of 
flui<J(  »»ted.     two  distinct  kinds  of  subtile  matter  ;  which  they  denoroinati 
the  positire  and  the  oegative  electric  fluids*   Amofig»t  inarij 
other  iWcts  und  urgumeut  in  favour  of  tht^  hypothe»is^  thi 
following  experimentB  formerly  appeared  to  tne  a&aruoiint« 
iug  to  a  proof;  because  it  seemed  to  be  little  short  of  a  mi 
chanical  dernonstrution.     If  a  quire  of  writiug  paper 
placed  betwixt  the  points'of  two  metal  rods,  which  are  in  con 
tact  with  the  opposite  tides  of  it,  and  the  chtfrg'e  of  art  el< 
trlcal  battery  be  transutitted  through  the  wires,  thcliutjdU 
of  paper  will  be  f»eif(»rHted  \n  the  direction  of  a  right  lin^ 
joiniog^  their  points  ;  and  each  orifice  of  the  perforation  wi| 
be  burrounded  externally  by  a  bur,  or  proiuineut  rim,    TIm 
pecuUarity  ol  this  experiment  con!>1^ttt  in  the  tv.o  rijigs  or  ele* 
vated  borders,  which  are  driven  outwanl  in  opjiot»itedtrections 
by  the  force  of  thedis^olmrge;  and  their  presence  \%  aupposed 
to  prove  the  exititence  of  two  opposite  currents  ;  which  stril 
the  parallel  sidea  of  the  quire  at  the  same  instant,  and  mi 
in  the  middle  of  the  paper,  after  perforating  theUieeU  iu  cot 
|r*ry  directions. 
Thi*  eicperi-         Tlie  preceding  experiment  happened  \o  be  the  subject 
ment  called  in  cotiversatiou  in  a  company,  where  1  had  the  pleasure  of  me«?t\ 
Sr/wid^.*'^    ing  Mr,  Wcbiter ;  who  lately  gave  a  course  of  lectures  at 

Kendal 
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Ketida)  rn  hl»  protrtfs^  ucvrlhwurd  fo  Et^lnhtiT^h  and  GlaB- 
^w.  This  tjeutleoiun  ob^^erved,  tliat  Tic  hud  rcation  to  sus» 
pect  the  ciccutTicry  of  the  foregoing  wlaffmem  i  fur,  when  he 
tittdertook  to  perforfite  a  slip  ol  riin\  wiper  b;,  an  eit'CtrJi-al 
disrharije,  heinvjninl^lv  found  but  onebiir,  nrid  thisiippeured 
on  the  «ide  of  ibf  card,  which  wbs  roniurted  wilfvthi*  nega- 
tive surffice  of  the  barterv.  In  cons«'qiHi»nft'  of  this  reroafk^ 
the  gentlemiui  was  asked,  if  the  appt^anuirip  was  the  same 
when  the  discharge  was  made  from  the  neijnfive  to  the  poai- 
tivc  side  of  thp  butterVi  as  well  as  when  it  j>;isM>d  in  the  oppo- 
tite direction,  namt^iy  from  the  positive  to  the  negativr  Mcte, 

To  thi^  question  Mr.  V\'ei)ftter  replitcl  intr*'ni!f>u  1\ ,  I  hut 
he  bsid  »lw3iys  made  the  experiment"*  in  Ih^  latter  maiuier; 
and  my  prt'difeclion  for  the  idea  of  «  donhle  current  indticed 
me  to  oliviAt<»«  or  Ht  least  to  wewken  the  objt'rtinn,  hy  re-  ^ 
imu  kiij^,  that,  ilie  jkouitiv*'  current  ht^Mv^  put  in  motion  btj«  . 
fore  the  negative  fluid,  u  ucq wired  a  prepotid»*raiicey  which 
enabled  it  to  drive  the  paper  tii  the  direction  of  its  own 
coiir*te,  and  consequently  lo  raise  a  sill^le  hiir,  on  the  side 
of  the  eard  ihut  was  couuecteri  with  ihe  negative  surface  of 
the  bnttery,  I  moreover  obs^erved  in  addition  to  the  hvst  tc- 
mark,  that,  if  llie  pfecedin^  reply  to  i\lr,  Wi-b»ter*a  objec- 
*ion  had  truth  for  its  fonncj^tioj*,  the  place  of  the  bur  might 
be  removed  lo  tlie  contrary  iide  of  the  curd  Ity  inverting  the 
ejcperiment,  so  um  to  give  a  preponderartce  to  the  negative 
current,  which  would  then  drive  the  paper  before  it,  and 
furiii  an  t-levated  rim  on  that  fnce  of  the  »li|i,  which  was  con- 
nected with  the  powtive  surface  of  the  battr^rv. 

The  want  of  fuels,  which  is  wpparent  in  this  difcusaion.  The  mHfu.^' 

determined  mo  co  repeal  the  ejcperiment  with  the  variutifms  P'^^r  **  *•  (oi 

•         I  I  4        111  »  ,  rcpeatjQgtha 

and  undtT  the  rondilions,  that  hud  lieen  prt^cnitftl  by  my- c:\fKTimtau, 

self.  For  tbi»»  pur()Ose  I  procured  ^eveiul  sli|ji»  nf  aird  paper; 
that  were  cut  accurately  into  the  thnpc  ol  rij^ht  angled  pa- 
rallelograms ;  and  all  of  them  had  both  their  laceti  divided 
diagonally,  eacli  by  two  «luimeter»  inti/rsectin^  in  the  centre 
of  the  plane.  Pieces  of  ttnibil  were  ihcn  reduced  to  the 
ii^rure  and  size  of  the  triangles,  which  had  the  tthorter  sides 
of  the  parallelograms  for  tfieir  ba<$es.  tine  triHi  glc  in  each 
side  of  a  blip,  was  covered  in  the  next  place  by  oi.p  of  the»e 
luetaUic  coatings;  the  pieces  of  tinfoil  being  so  disponed  as 

to 
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to  maltK  their  hsKes  coincide  with  the  ofXHnte  ends  of  the  card] 
whik  their  points  fell  upon  ifrt? centre  of  tljesurfWe  to  uhicU 
the}'  were  pa^^ted.     Thid  arrangement  evidently  forcued   mi 
irHetcepted  ronductor;  which  obliged  the  elect ric  cha r>fe  to 
pas8  through  the  card  paper  in  a  right  line  perpendicular  ta 
itsopovite  fiicee.    Perhape  I  may  be  blamed  tor  giving  a  cir- 
cumt»tantiul  description  of  a  very  eimple  contrivance;  hut 
tninutene^s  always  appearb  to  me  absolutely  necea&ary  in  re- 
latii)g  the  manner  of  conducting  aa  experitneut. 
G<roci,J  f«uk      1    made  the  disthar^xt*  from  the  poaitive  to  the  negative 
»»*ottuS      "*^*^  of  the   bsillery   m   roy   first  trial;    in    consequence  o 
rvfrnit.  which  two  burs  were   raised  at   the   centre   of  the  card ; 

numely,  a  small  one  on  the  face  connected  with  the  positive 
coating,  which  seems  to  have  escaped  Mr,  Webster's  notice, 
and  a  second  on  the  opposite  side  of  the  paper,  to  which 
he  directed  his  attention  exchisi?ely.  This  perforatioa 
bore  Q  strict  resemblance  to  the  holes  that  o  punch  oiakes 
in  a  plate  of  metal,  or  other  ductile  Kubstance;  for  I  found 
vpon  trial,  when  an  iijstrument  of  this  description  was 
driven  forcibly  through  a  card  placed  on  a  piece  of  sof^ 
wood,  or  throuj^h  a  plate  of  lead  fixed  by  nails  over  a  bole, 
the  perfortition  made  by  it  was  furniNhed  with  two  burs, 
like  those  produced  by  the  stroke  of  a  battery.  The  pro- 
minent Fini^  stirrrounding  the  upper  orifice,  where  the 
operation  of  the  punch  begaD,^  was  small ;  but  the  rim  on 
the  opposite  or  under  surface  of  the  card  or  lead  wa.< 
comparatively  Urge.  The  reason  of  this  difiereoce  is  too 
'  manifest  to  require  an  explanation;    but  the  strict  analoj^ 

observable  in  the  two  experimeuts  with  the  battery  and 
punch  led  me  to  utiribule  the  perforation  in  the  former 
case  to  the  action  of  the  positive  current  alone.  When  the 
experiment  was  inverted,  and  the  discharge  made  from  the 
negative  to  the  positive  coaling  of  the  jars,  po  alteration 
was  produced;  for  llie  minute  bur  stilt  kept  its  place 
iipo»  that  side  of  the  card  which  was  connected  with  the  ^— 
positive  surface  of  the  battery;  and  the  large  bur  W|is -^1 
formed  on  the  opposite  side  of  the  paper.  *  ^i 

Tlie  etntence      This   result  shows  the   futility  of  my   remarks  on  Mr. 
f^miwTprvxe    W'ebster's    objection   to   a    donble   current;    for,    if  the 
iDAii6ifated  bj  positive  current  produced  the  perforation  in  my  first  ex- 
periment 
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periment*  the  same  cause  undoiibt<fdly  prodoced  the  same  th^  exper;- 
t'ftt^ct  \o  the  ftfCQud  cast*.  This  conrlubion  leads  to  aiiolKer  ^^^' 
of  still  grenttr  importance;  for,  if  the;  perforations  in  ques- 
tion are  invariably  made  by  the  positive  current,  the 
expericne,;t  under  consideration  atibrda  uo  rnechunical 
evidence,  demonstrating  the  existence  of  a  nej^live  fluid. 
It  will  not  be  improper  or  euperfluous  to  conclude  the 
present  letter  by  observing^  that  I  made  fiinillar  trials  with 
feveral  slips  of  tvrlting  paper,  wliirb  were  pasted  together 
by  theW  ends  and  coated  with  tin-foil  like  the  cards.  The 
result  in  this  case  was  always  the  same;  for  the  less  bur  was 
on  the  side  of  the  bundle  which  whs  connected  with  the 
positive  surface  of  the  battery;  and  when  the  slips  of  paper 
were  separated*  the  larger  bur  of  each  piece  pointed  to 
that  face  of  the  bundle  which  communicated  with  the 
negative  coating  of  the  jars. 

M1PDL5SHAW,  JOHN  GOUGII. 

May    I5th,  1612. 


HI. 

On  some  Preparatii/n^  of  Gvid  lately  employed  medic inul/t/ : 
bi/  A.  S.  DiJ PORTAL,  3/.  D,  ijc.,  and  Th.  P£Lleticb» 
jjpoihecanf*. 


FTER  having  enjoyed  some  repatatioD  as  a  naedicine,  ^^^^^^  -  ^,j  ^ 
gold  had  ceased   to  be  administered   to  the   patient>   and  as  a  metlicine 
taken  an  opposite  direction.  Lately,  however,  DrChrestien  htely  revive*!, 
of  Montpt-Hitr,  a   phybician  of  great  reputation  and    suc- 
cebsl'ul  pruclitzcf,  hns  revived  lis  use.     He  has  employed  it 
in  hiphylnic  and  lyniphatic  affeclionsi,  and  chiefly  in  Clark's 
luodej.     The  preparations  he  uses  are  metallic^  gold   in  a 

•  Ahridpitl  from  Aua.  de  Cliiin,   vol.  LXXVIII,  p,  38. 

f  The  gcntlemmi  through  whose  means  Dr.' Go^ldeo  Juti««  Uerame 
acquainted  with  the  virtu>:B  of  d'Hu4Uidn^4  eau  mcdicinale  in  the 
guut.     C. 

I  Frum  ft  pa^safc  in  itit?  »c<|aol  I  imtiginc  Clark  is  put  fur  Clare; 
•nd  that  it  means  by  rubbuig  oa  Ibe  inside  of  the  check,  or  on  ili« 
gums     C. 

4tate 
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•t8t^  of  iTiHvute  division*  tmde  of  gold   pr«ciptUite(t   hf 
potuftfi,    tlie    o%\6*t    preeipitHtpH    hy    tin,    nnd     the    tri 
muriate  of  ^old  atiH  soda.     Tlie^e  be  coti^i'it^rs  as  Hiiperi 
to    mercurials.     Some    experiments    W   Mr.    Vauqiiel 
oo  the  ]>repoTatioii6  of  ^old  thus  iulrodttced  into  uotjc 
have  Rln!ody  been  givctv*,   and   we   shall  now  present  o 
rifttders  with  some  remarks  on  the  &ubjtct  by  ihe^eotUmcrt 
above   mentioned,    oue   of  whom   enjoyed    the   .idvaiitai;i 
of  a  personal  acq unintartce  with  Dr,  Chreatien,  %t  Moi 
pellier. 
0©t4  ra  pow-      The  first  prepanttion  of  gold  employed  by  this  phy»ciiii 
Umr  red  ^^^  ^'^^  tnt'tal  in  a  6tate  of  niniute  division.     To  obtain  thi 

1^  Dr,  CLrci-  he  foriiifd  an  nmal^utn,  by  trttarutin^  leiif  gold  with  serr 
*•**•  titoeit  its  weij^bt  of  meretiry  in  u  marble  mortar  #ith  a  gla 

pestle,  and  then  expelling  the  mercury  by  means  of  u  pow* 
erful  lens  in  the  Ir^ight  of  summer,  or  di&^olvii}*;  it  out  b 
liore  nitric  acid, 
Auotltor  mc^e  The  pret^ent  writers  recommend  rather  to  precipitate  m 
^MOMunemtect  £Q)^tion  of  muriate  of  gold  by  a  t$olution  of  sulphate  of 
iron  at  a  mimmuin*  filtering,  and  washing  the  precipitate 
with  water  acidulated  liy  muriatic  acid^  tn  order  to  di^olve 
otit  the  oxtde  of  iron  mingled  with  the  preripitated  gold. 
When  the  gold  is  thoroughly  dried,  it  i*  in  the  state  of  % 
derp  brown  pof^der,  though  in  the  metallic  state;  all  meta 
loain^  their  brilltuncy  by  being  minutely  divided. 

To  prepare  the  oxide  of  gold    precipitated   by    pota* 

they  diriH:t  one  part  of  nitric  acid    at  40*  [»p.  gr.  1 

to  he  ftdxetl  with  four  of  muriatic  acid  at  i2*fl*089};   and' 

cupelled  gold  to  be  heated  with  ei^ht  timea  its  weight  ol 

«  thtM  inenstr(inm   in  a   mutrass  with  a.  lon^.  narrow   neck 

lill  it   bfiU  getdly.     When   no  tanre  gold   will  dtssoU'e  at 

ihi»   temperature,   the   «if>lution  h  to  be   poured   off,   uod 

evaporated  to  dryness  in  another  matras>s  by  a  s;ent\€  fire. 

The  residuum  of  this  evaporation  is  to  Ut  dissolved  iu  di 

tilled  water,  and  tiltered. 

•fcdinutml  by      The  tillered  solution  is  to  be  treated  with  potash,    to 

%»di.  separate  from  it  the  oxide  of  ^old:    but  in  this  there  are 

g'rt:ut  diBicultie'*,  and  tite  ^vhole  cannot  (>e   thrown  dowj 

without  |Mirt  of  it   being  redu^^ed  to  the  metallic  »tat 


:n 
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•  Joanaal,  vol.  XXX,  p.  fiiS. 
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hThe  caust;  ofthift  U  not  kiiowti ;  but  l^he  authors  aacrlbe  il, 
I,  to  the  fonnatioo  ut'  a  soluble  triple  mtiriute,  which  takes 
|jlaee  when  th»  potush  1!$  poured  into  the  {solution  t>f  ma* 
riate  of  i^old:  2,  to  the  excess  of  acid  always  present  in  thi« 
muriale:  3,  to  the  more  or  less  caustic  stute  of  tht^  alkali 
employed :  4,  to  the  greater  or  less  quantity  of  this  sub- 
once  added  to  the  muriate  of  gold. 

When   Q   sohition   of  caustic  potash   is    poured    into  aOxWeof  f* 
eaturiitcd    }«>liition    of  gold    by    muriatic    acid,    a    y-'How  ^^'  "**" 
precipitate  is  formed*,  tvliich,  when   collected  on  a  filter, 
dotrs  not  amount  to  more  than  40  grs  of  oxide  from  7^2  grs 
of  the'metal  in  the  solution.     The   remainiug  liquid  is*  of  a  triple  nmri- 
a  very  deep  colour,  and  contains  a  triple  muriate  of  gold  "^^*^  rpm*i!K 
and  potash.     A  fresh  quaatity  of  the  caustic  alkali   will  ^^^^^  ^hkii 
cause  no   farther  precipitatioOj  unle&a  the  liquid  bo   kept  nior«  a!Wt 
several   hours  in  a   gentle  heat:    but   in  this   case  a  new  ".'"^  *'^**^ 
precipitate  will  fall  down,  extremely  bulky,  aud  of  a  deeper  poid  ■ppareot- 
colour    than   the    former,    and   apparrntly   at  a   different  ^J' '**  ^  <l'fferw 
degree  of  oxidutjon.     S>everal  weeks  are  necessary  to  com- oxldudo^u 
plete  the  precipitation;    and  even  at  last  a  rertain  portion 
of  ^old  will  remain,  which  muut  be  thrown  down  by  a  slip 
of  tin,  if  we  would  loae  uothins^. 

If  the  solution  of  gold  be  very  acid,  liyt^re  will  be  scarce-  Supt^tfluou" 
It  anv  perceptible  precipitation:     anil    tins   inij^ht    bi;   ex- ^'^"***>   ^'  ^^ 
pectcd,    ns  the  nlkuli    hndjt    a   BulBcient  quantity  of  free  ivgnjed. 
«cid,  to  form  muriate  of  potath  enouj^h  for  the  production 
of  the  lri|>le  salt.     Indeed  no  precipitation  at  all  ought  to 
tjike  place,  when  the  «olutit>n  iteitremely  acid:    but  hi*re 
experience  does  not  entirely  a^ree  with  therory,  for  a  rery 
amall  quatitity  of  oxide  of  gold  U  always  produced. 

The   Oausliciiy  of  the  potath    is  of  great    im{)ortance;  Catisticttf 
for,  if  the  neutral  carbonate  be  employed,  no  change  will  Jjo'jtS^it**^  *^ 
lake  place  without  the  as^sistuuce  of  htaL     This,  expelling  Acika  of 
u  considerable  portion  of  carbonic  acid  gas,   will  alter  the  *^^^***°***' 
colour  of  the  tolutioa   fruui  yellow  to  greenish.     If  it  be    • 
then    hitered,  traces  of  the  purple  oxide  of  gold  will  be 
found;    »nd   it   will   etferiresce  with  acid^n,  having  its  6oe 
golden  colour  restored.     A  few  drops  added  to  a  glass  of 
water  will  not  colour  it;    but,  if  the  water  be  acidulated, 


•  It  is  ncccMtry  to  employ  beat. 
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Crrnals  pit*,    the  colour  will  inttantty  appear.     The  j-ame  soJution  yi4 
dttc«<L  i,y  evaporntioa  white,  Irantparent,  aikaline  crystHliJ,   inter* 

spe^'^ed  with  Mack  9pot».     The«e  crystalii'tiifisolve  iu  wat 
without  colouring  it;    ond  r»n  tilterirtg  the  ft(}lul4x)n  it  pas^t 
through    trttiisparfotf  leaving    a   little   gMd   on    the  fiJtei 
'  The  iiclditiou  of  aiiy^acid  however  cnuted  its  colour  lo  r< 

appear* 

Whiit  h  the  chemical   nature  of  the  cry«t»1i»  obtained? 
Thuugh   this   was    iiol    minutely    ^^certaiited    for  wm\t  of 
linte,  it  appears  tfertaio^   that  they   were  composed  of  car^ 
home  aud   muriatic  acid,  potash,  and  gold;    but   whethf 
<on»titiitiRg  u  quadruple  salt,  a  trisule,  or  two  saite»  one  th 
triple  munate  of  gold  and  potash,  (he  otlier  t^ubcarbonut 
of  potash,  the  authors  cannot  my ;    nor  could  they  foi 
any  jud^^meut  from  the  figure  of  riiu  suU. 

It    may   not   be  ami*'*   to   obj^crve,   that,  in  au  impui 
tiitromuriatic  solution   of  gold,   saturated  cur  bona  te  of  | 
abb  will  precipitate  the  copper»  without  throwing  down 
gold,  if  no  heat  be  employed* 
Too  wuch  ;jl-      A*   too  large  a  quantity  of  alkab,  added  to  a  aol«tt( 
^h  niti  tu  bt?  ^f  naurirtte  of  t't'UI,  will  cause  a  portion  of  the  precipitate 
oxide  to  be  redisHoUed';    it  is  necessary,  to  add  the  alkali 
Crtutiously,    boil  the  solo  lion   nt  every  addition   of  alkuHi 
^    i»ud  separate  the  precipitate  by  filtration,  whenever  a  ^»i 
ble  quantity  iippetir§, 
Tlie  oxide  to      The  precipitate  must   be  washe*!  but  slightly,   it  h 
rtrr  ^***  ^"'partly  soluble  in  water,  m  Mr.  Vauqudin  remarked  ;   ant 
it  must  be  dried  in  the  shade  und  in  a  cool  placv,  otherwj 
it  will  be 


Orbouate  of 
potji)h  scpo- 
rate:f  copper 
from  gdld. 


Test  of  iu 
parity. 


mixture  of  oxide  and  metallic  go1d» 
It  may  be  known  whether  the  oxide  be  ptiri?,  by  treatii 
it  with   muriatic  acid,  wltich  in  this   case  will  dii;5r»lve  it 
completely;  but,  if  it  be  mixed  with  metallic  gold,  pai 
will  remuin  undissolved. 
U»i<le  preci-        The  osidc  of  gold  precipitated  by  tin,  which  Dr.  Chu 
phatctl  by  nn»  ^-^^^  .^^^  recommends,  may  bt  obtained  cither  witij  inttalj 
tin,  or  with  its  solution. 

For  the  first,  slips  of  tin  well  cleaned  are  to  be  put  into 
aqueous  holutiun  of  muriate  of  i^old.     These  will  soon  be 
covered  with  a  lover  of  pulverulent  mailer,  of  a  colour  m< 
or  less  deep:  which  will  be  renewed  several  times,  after  beii 

removed 
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removed.  When  this  cesses  to  be  reproduced,  the  liquor  U 
to  be  filtered,  and  the  precipitate  washed  in  diBtilled  water, 
dried  in  the  shade,  aad  powdered.  This  is  the  purple  powder 
of  Catsius, 

if  the  oxide  of  gt)ld  be  precipitated  by  a  solution  of  tin,  it  Prccipt^tw 
IS  of  importance,  that  the  tin  be  in  a  fixed  state  of  oxidation,  of  u^. 
otherwise  the  product  will  vary  both  in  its  nature  and  quan- 
tity. A  uniform  solution  may  always*  bt?  obtained  by  dissol*'-  Preparation 
ing  slips  of  tin  in  muriatic  acid  at  1-2®  [1^089],  filtering,  eva-  ^*^  solutwo. 
porating  to  the  point  orcryttaMization,  dii^solving  the  crystals 
in  pure  water,  and  filtering  again*     Part  of  this  solution 
should  immedlateiy  be  mixed  with  the  liquid  muriate  of 
gold  ;  and  the  union  of  the  two  §alt9  produces  a  precipitate, 
which  ahouid  be  increased  by  adding  fresh  quantities  of  tht; 
muriate  of  tin,  as  long;  as  any  thing  is  thrown  down;  after 
which  the  precipitate  is  to  be  wnshed,  dried,  and  powdered. 
The  quantity  obtaiued  appears  to  depend  on  the  quantity  of 
water  added  to  the  solutions  of  gold  and  tin.  The  more  they 
are  diluted,  the  more  tin  is  thrown  down.     One  drachm  of 
gold,  the  solution  of  which  was  mixed  with  ten  quarts  of 
water,  mixed  with  a  very  dilute  solution  of  tin,  yielded  near 
five  drachms  and  half  of  a  very  tine  purple  precipitate. 

It  does  not  appear  to  be  a  matter  of  indifference  which  of  Diflvrencc  bc- 
these  two  precipitations  is  used.  When  metallic  tin  is  em-  **^"  *^"^ 
ployed,  the  precipitate  is  brown  ;  and  the  gold,  if  not  in  the 
metallic  state,  is  nearly  approaching  it.  On  the  contrary, 
the  precipitate  produced  by  munate  of  tin  at  a  minimum  of 
oxidation  is  of  a  deep  purple  colour ;  and,  though  it  contains 
a  little  metallic  gold,  has  much  more  of  the  oxides  of  gold 
and  of  tin  ;  whence,  it  is  obvious,  the  efficacy  of  the  two  pre- 
parations canr^ot  be  the  same. 

The  munate  of  gold  is  so  greedy  of  moisture,  that  it  soon  Munate  of 
deliquesces,  whence  it  can  be  employed  only  in  the  liquid      tJIZ       ** 
stale;  and,  as  its  great  causticity  renders  even  this  difficult, 
Or^Chrestien  thouy^ht  of  unitmg  il  with  the  muriate  of  ^oda ; 
thus  producing  a  triple  muriate,  less  deliquescent,  and  1 
Cftustic. 

For  this  purpose  a  solution  of  muriate  of  gold  in  distilled  Triole  mo 

water,  olitained  as  described  above,  ia  to  be  employed  ;  and  '^f  gold  and 

toda 

it  is  particularly  importaot,  that  this  salt  has  aot  au  e&cess  of 

aci<h 


preclpiuca. 
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litUh  fnto  thif  floliition  h  Ut  bv  poiirfH  nti  vqnemis  soft 
oF  pure  rlcrn'pitn'inl   muriate  of '^nil**,  sA  s»  to  i*f>mi»iiie 
eipiiil  qunntity  i>rflie  di  v  suit  vvltii  itie  ^lUi  diflaolverl.      T\n 
two  hoIiUirmsJ  bt'iuj>  mixfO,  \\w  ilaid  is  to  be  eva|iorutfd  1?^ 
u  gentle  heat  in  a  gUss  co(>6ttle,  tukitig  aire  10  (tir  it  w 
toward  flif  ^nd  oflhc  pnxresft.  When  the  inH8»  is.  Miflici«»l1y 
drj ,  It  %•*  to  }ie  powdered  n^hil?  hot  in  a  ijlBssor  Mone  oiortiir ; 
and  the  puwder  is  to  be  kept  from  [uoisiitre«  which  it  attmctsl 
ill  a  fil2j;ht  dt*|^ree. 

Mftoaifcmcni        I»  this  prepurution  the  managpinent  of  lh«  6re  is  of  great 
ttf  thtt  ftre  ii»-  tmpoitancc:  for,  it  the  desiccHtion  of  the  soJt  be  not  carriis 
far  enoogli,  it  will  contniu  too  much  acid  ;  nud,  if  it  be  nrged] 
too  far,  it  will  be  in  part  decomposed,  and  mixed  with  a  littli 
gol,l. 
Dr,Clife«iien'«      The  eulightcuEd  phytician,  who  extols  the  use  of  the«e 
intt!e  of^  ett*'*  prepunitioi)^,  employ*  them  exteniuHy  9i%d  interuuUy ;   but 
recnnimendrt  them  to  be  mixed  with  other  Bubstarices,  test 
thtir  a'-tioii  should  h«.'  too  vntlct»t,  if  t^iveo  alaot*.    Thu&  fori 
a  long  time  he  did  not  give  the  triple  muriate  of  )j;old  mni 
soda  otherwise  than  misled  with  twice  its  weight  of  a  powder, 
coiii}x>«3cd  of  starch,  charcoal,  and  the  take  it^ed  by  pflinters*i 
As  the  aluuiine  of  the  last  I^owrver  might  take  up  a  portion 
of  the  inurlaiieacid,  and  the  churrroal  tait^ht  revive  the  i^uld* 
Dr.  Ch:estieii  changed  tlits  powder  i'l^  that  of  liquorice  root^ 
orrid  root,  &r, 

Befcide  this  hejoiued  the  compounds  of  gold  with  estracU 
of  the  attetiuntit  phmta;  sui^-ar  witli  which  he  foriDti  lozenges ; 
sirups,  iu  whii-li  he  dis»>t>|ves  tht^m*  ^c.  He  minces  them  also 
with  Galenas  cerate,  wheu  he  wishes  to  promote  suppuration « 
and  with  laid,  when  lie  would  employ  tht*m  in  frictions  on  , 
the  holes  of  the  feet  alUr  ihe  method  of  Cyrillo. 

*Ffte  writers  of  the  present  article  do  not  approve  the  cotn* 
binvtiou  of  the  prei>aratii»ns«vf  gold  wiih  thei-e  different  sub- 
stances, qsaU  veoretahle  aud  uMimal  subataiic^^dissoUed  or 
not^  revive  t^old  from  its  acid  solution.  They  recommend 
tht'in  to  t>(-  uiven  atone,  or  dissolved  in  distilled  water:  or 
at  'past,  if  they  must  bi-  mixed,  ij  mix  them  us  short  a  time 
U!j^pn»iiible  before  they  are  used* 

lu'this  way  Df'  DupotlHl  asserts  that  he  has  found  ^ood 
efl^ts  from  them  in  siphyhtic  complaints.    In  a  chancre 

corrodjujif 
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torrodinj?  one  oftlie  corpora  cavernosa. he  foufid  ihem  of  of  ihe  prep«r- 
l*eal  advantage  :  but  tht  most  striking  instance  of  their  effi-  atioa*  of  gi^ld. 
Cticy  vfHi  iti  u  cui«eerou»  ulcer,  that  had  desiroyedi  the  upper 
lip,  attacked  the  soft  parts  of  the  nose  and  left  cheekj  dc- 
fttroyed  the  Bquare  boiit**  [os  curr^s],  and  reudtred  the  mox* 
.illiiry  boue  tranous.  Bring  culled  to  a  cont^altation  with 
Dr.  Payeii  or*  thisi  very  serious  case,  ii>  which  all  tlie  commou 
tnetliodB  hud  been  tried  tn  vain,  Dr.  Duportul  hoped  to  op-* 
pose  the  progress  of  the  disease  by  the  ase  of  Dr.  Chrestien's 
medicine  assisted  by  atienuHtit  extracts.  In  coiisiequence 
the  patient  w^  directed  daily  to  rub  into  the  gumfi  the  triple 
niiirinte  of  gold  and  soda  ;  and  to  take  onide  of  gold  precipi- 
tated by  potash,  with  pills  com po^d  of  the  extracts  of  white 
hetibaue,  hemlock,  and  aliarp-poiuted  toadflax.  The  ulcer 
was  dady  washed  with  Sydenham's  liijuid  laydenunif 
sprinkleci  over  wiih  powder  of  red  bark  and  camphor,  and 
dres&ed  with  a  digestive  in  which  oxide  of  gold  was  mixed* 
Under  this  treatment^  which  has  been  continued  two  months 
gradually  jucreasing  the  dose  of  the  substances,  the  ulcer 
has  oBBumed  a  promtMng  appearance;  the  carious  pointi 
have  disappeared  ;  Ihe  suppuration  furnishes  laudable  pus 
lu  moderate  fjuantity  ;  the  patient  daily  improves  in  deih 
and  strength  ;  and  there  is  every  reason  to  believe,  that  thia 
evident  melioration  wilt  continue*  That  it  cannot  be  ascribed 
to  the  means  employed  in  conjunction  with  the  preparationa 
of  gold  is  evident,  for  they  had  been  used  previous  to  these 
without  effect. 
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Experiments  on  the  Existence  of  Water  in  Muriate  o/Ammoni^ 
formed  by  the  Combinalion  ijj^  Muriatic  Acid  und  Ammoni-» 
acni  Qttsses.  By  Mr,  JoHK  Musk  AY,  Lecturer  on  Che* 
fttutry^  Edinburgh, 
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have  been  nuiHe  10  the  experiment  in  my  lust  comiuiim( 

tioii  proving  the  exHtenre  of  water  iu   muriutrc  ucid 

Thif  I  httt-e  IJlUe  reason  to  regret,  d§  l1iedr6cleiicj  htm 

%      tunply   Bupiflied   uy   tlie  cftndid  commuaicutioti   from  Or. 

0*^^^^  ^k    ^*'*^^^'''  ^'^*^  ^^'  Tmill  ill  the  supplement  to  your  last  vo- 

aodTcail.         ^ime.     From  the  care  wrilf*  which  their  experioient  appeafj 

to  have  been  conducted,  it  most  be  regurdeit  os  u*'ai'fy  dec^iJ 

sive  of  the  (|Utfi^tiuii  at  issue  ;  iitid  the  resdit  coineiding  tfl 

exactly  with  tbM  which  1  had  staled  to  be  obtairjed,  whi)e  ifl 

IH  at  variance  wiih  that  iiffiiiiied  by  Metiers.  0avie»i,  1  migM 

probably  spare  myself  the  ta^k  of  takrng  ai^y  notice  of  td 

observution^  of  my  o(>ponent.  As  I  have  executed  t»ome  ed 

j>eriiiienti  however,  which  occurred  to  ine  on  this  subject,  'm 

brief  account  of  the  results  may  not  be  uQacceptable  toyoUfl 

chemical  readers.  1 

Admt«ions  of      It  has  been  adntitted,  that  the  experiment  which  !  had 

'''^      '  '  brnught  forward,  if  acouraici  U  coi»clUsJve,on  the  K«bj»*ct  d 

th()ifli&eu»^on,     (t  luiK  alfo  been  aihnitted^  that  when  lid 

experiment  iti  performed  in  the  manntfr  I  deiKrrtbedi  the  rd 

suit  ii,  thut  which  1  stated  to  be  obtained — ti  r^e^isible  ard 

even  a  consideiable  poriiou  orxviiler  being  producetl,  wheH 

the  salt  formed  by  the  combinulion  of  muriatic  acid  and  and 

Attempt  to  At^  inonlitcal  j^iisiies  is  exposed  to  beat.    But  to  obTuite  the  coid 

*mie  the  con-  eltisif>n  frum  this  it  has  been  uvserted,  ihul  tiiesaUi  while  n 

]:>  translernng  from  the  vessif)  in  which  it  ts  formed  to  Ihn 

in  which  it  1%  heutcd» absorbs  water  from  the  atmosphere,  and 

that  this  is  the  soiirct  of  the  water  it  atTord*^.     This  expfan  j 

atron  has  beer*  jr'wtn  on  tlie  authority  of  Mr,  Dary,  who,  \m 

it  Btatedy  performed  the  experiment  without  obtaining  waten 

wlien  this  source  of  faUucy  wtrn  avoi<Ied.     And  Mr.  J.  Davy^J 

who  it  seems  whs  disponed  to  doubt  of  the  accuracy  of  luj] 

experiment  before  he  knew  of  this  mode  of  accounting  f«d 

its  resitlt,  fitates,  that  li«  was  informed  of  it  by  his  broths  id 

who  fitrther  told  hiin»  ihut,  if  he  heated  tlje  ualt  without  e\M 

|)<jMire  til'  the  air,  he  would  nbtiilbi  i»i)  waU-r*  He  accoixiiaatd 

*^        uiJide  the  expermieiit  uh  it  i?  de*»ciibcd  in  your  Journal  (vod 

XXXI,  p.  a  14],  aiufriniiul  no  wuter  to  be  produced  ;   but^ 

when  the  experiment  whs  mnde  in  the  manner  I  hud  performed 

rt,  "  wiiter  in  no  uiconaidejabletjutiniity  %fas  evolved  :**  and 

ti\irf;  it  ta  udded,    **  we  liavc  a  dc^inonstration,  thut  the  water- 

libj-atedA 
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tibrated  in  Mr.  Murnij'^s  experiment  wns  not  derived  from 

tlie  munntic  ^ns,  bul  from  the  atmosphere.*' 

It  mijjht  have  been  exp^*ct»'H,   that  the  first   step  these  Thtt  mufkr« 

gentlemen  would  have  taken>  when  they  8*si^ned  thJK  as  *'*  Attracts  xrfttcr 

source  of  tht*  water  obtained,  would  havt*  been  to  pinve  if^  ♦rn-m  the  wr 

reality;  and  to  show  by  experimeotRl  e»ideo«e,  thttt  the  salt  ^^^  i,rov«3. 

on  Vfhich  ibey  operated  has  the  power  of  attracting  water 

fr<>ro  the  atmosphere.     Na  *urb  evidence  however  i»  j;tveii ; 

but  the  existence  of  thia  property  i»  inff»rre<l  from  the  result 

of  an  experiment,  which  may  hnve  atis^en  frotii  ranges  hUo- 

jjether  different.     Adtniltinjij  for  a  inomeiil  the  accuracy  of  Th'ieiperi- 

their  experiment,  the  obtainini'  witter  when  th<'  salt  is  heat-  ?,*?^  *^  r*  -■  - 
r  •  "^  Messrs.  Piiviei 

^d  after  ccpo^iiiTe  to  the  air,  ^vhite  none  is  obtained  when  it  notcoui;iuikTe. 
h  hciitcd  wiihout  this  ejipysnre,  i»  no  proof,  that  the  water 
in  the  former  caac  baa  been  ab&ovbed  from  the  atmosphere  ; 
for  in  makinij  the  exjieriment  in  ibe^e  two  modes,  the  sole 
tlilference  ib  not  the  admission  or  exclusion  of  the  air,  nor  ia 
Ibe  sole  operation  of  the  air  that  of  a(7brdiii^  mui^ture ;  there 
are  other  tircomstances  of  difFt^rence  equally  important,  and 
which  it  is  easy  to  perctive  must  influence  the  result. 

Thus  th»^  principal  difficulty  in  the  orij^inal  experiment,  i>o  Principal  dif 
as  to  render  it  conclusive,  arises  from  the  volatility  of  the  ^j^i^'^J^^  ^j.,^ 
ammoniacal  salt,  and  the  inconsiderable  interval  of  tPiiipcr-  ciiarni, 
atuie  between  that  point  at  which  any  water  »t  mny  contain 
c«Ti  be  separ'ated  from  it  by  heat,  and  ibnl  point  ut  which  vhe 
Bait  itself  wilt  pass  into  vapour*     In.  consequence  of  this  it 
must  require  a  nice  regulation  of  temperature  to  obtain  the 
oue  effect  without  the  oiher;  and  from  this  very  circum- 
alancc,  even  had  water  not  been  obtained  in  the  experiment 
09  \  first  performed  it,  it  could  not  have  been  affirmed,  that 
it  did  not  extt^t  in  the  abU,     Now  tins  difficulty  it  is  obvious  fh\i  nantln 
19  much  gretiter,  when  heat  is  applied  Jo  a  iliin  layer  of  salt  '*^*f  ^^^^^^  |* 
encrusted  over  tlie  whole  internal  surface  of  a  retoit*  tban  ^^mi[i«  i^. 
when  it  i&  applied  to  ihe  tame  quantity  of  salt  collected  in 
mast  at  the  bottom  of  a  retort;  and  U  mutt  indeed  be  nearly 
impraciTCable  to  apply  the  heal  in  the  former  case  with  such 
m  precise  adaptation   to  the  relative  votaltiities  of  the  water 
snd  ihesait,  as  to  exptrl  the  former  withoiU  volattlizmg  the 
latter.     If  the  heat  therefore  ia  Wept  siufficjently  low  not  to 
volaUlize  the  »alt,  aud  e»peciully  if  care  ia  taken  to  keep  it 

Q  %  still 
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stiH   lonor   tliau   tlTis*   it    is   possible*   that  there   m^y 
i»o  iippHfeoi  producttou  of  water.      If  the  salt  top  has  a| 
power   of  abiorhing   wnler*   inferior    even  to  what   th< 
ojeotlemeii  siipi>ose,  it  is  evident,  that  the  portion  of  it 
the  upper  part  and  curvature  of-lhe  netk  of  the  retort  mui 
^'-       -       Qbs»orb  the  small  portion  of  water,  thnt  moy  be  ▼oUtUlzt 
an^  eug1^t,mi  by  a  moderi^itf  Jicut  npplied  to  the  «uU  at  the  bottom, 
cipll^trprel'*"  ^^  ^^^  ^^y  ^f  ^^^^  retort;  aud  according  therefor*  to  tl 
vent  the  jip«     i|«9Uinptioi)  thi*}*   themselvv^  tn»intaiu,  no  water  ought 
water!''^*  appear  in    this    mode  of   making  the  experiment*    evi 

Oitier  oM^-  though  the  salt  may  coutmn  it.  Farther,  if  aojr  preasni 
lions  :i>  tueir  is  present  jo  consequence  of  ilie  arrangement  by  which  tl 
txfefiniein,  ^^^,  |^  excluded,  (and  Mr.  J^avy's  tjtperiraent  is  not  cuifit 
ently  described,  to  euiiblt?  iis  to  determine  whether  thi»  wei 
the  case  or  not})  this  must  retard  or  prevent  the  seporatK 
gf  ihe  waterp  And  Itistly,  when  the  air  is  excludi::d,  t\ 
ujjcncy  of  it  by  ^hich  it  proniotts  the  transition  of  every  sul 
stance  ipto  viipour  by  heat,  lately  tjo  well  illustrated  by  Go] 
^u&sac*,  if  prevented  from  operating;  and  the  same  fe^iul 
with  regmd  to  the  expuUioii  of  water  in  Tiipour  from 
matter  cont^iining  it  caniiot  he  obtained,  &s  when  a  comipi 
nicution  with  the  atmosphere  is  preserved.  It  wut  to  gl 
viate  isomeof  ihe^e  circuii}!»tance!i»  that  1  performed  the  ex« 
periment  in  the  manner  in  which  it  was  originally  execiit< 
A\\  of  them  however  are  neglected  by  Messrs.  Davies,  thouij 
U  18  obvious,  that  tlieir  iuDuence  mu^t  be  important ;  auj 
|c»  account  fur  the  teauh  they  are  said  to  have  obt^iined*  |] 
supposilii^n  ia  jptiojuced  of  the  salt  attracting  water  froi 
|he  aliuu^phere,  without  any  experimental  evidence 
given#  Ujiat  it  h'a#  any >ueh  po^.^ri.  \\ 

The  cause  J  was  &aVwfi^d  pnor  to.any  ^jqierimcntal  inve-ugaiiow, 

tl»ey  assume      ^|j^  c^aum*  thuil  hvpothethjaUv.^iiiSiffncd  is  altogether  fallacioui 
ance  of  water  >*  hctj^solybm^ul#!»lanc«;  attracts  w  ater  IrojD  the  atmosphere 
fallacious.         it  ooo^i"***-*^  U>  attract  ita  until  it  becomes  huuj^d,  aud  is* 
}efi>;th  dHi&oUed.     This  in  the  fi^wsit*  with  potash,  muriale 
linvc,   acetate  of  |>atu*<]i,  and  .u>tle«d  every  salt  known  to  ab* 
sorh  wiiter  frotii  theair  ;  and  itfi^llows  frwii  the  very  property 
itself.     The  deliq^ieficent  c^ubitaiice  imbibes  water  in  con«^ 
quei)c«  of  the  fitting  attraction  it  huj  to  it ;  and  this  attr«i> 
;tion  uiuatcoDtihueiooperatei  iwitii  au  eqifiiiUriuin  beti 
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it  ftdd  thtf  force  of  colie&ion  is  atiatneil ;  and  in  u  coluble  8ub» 
stance  iheretbrf  CIl«^t  continue  until  it  la  dissolverl.  No  sncli 
property  beloiigh  however  to  tnurititc  of  uruinouia;  every 
cheiuist  krtiiws,  that  in  un  atmoaphere  in  a  rommon  state  of 
dryness  it  is  not  delic|ue«cent,  but  reinajiis  dry  for  any 
length  of  time.  There  \%  no  restson  to  bel't^n^e,  that  it  is  ca- 
pable of  absorbing  water  short  o^that  qaantity,  wbtdi  bhall 
produce  sensible  humidity;  and  it  is  altoj^ether  an  extniva- 
gant  assumption,  that  it  cun  absorb  water  with  «ueh  rHpidtty, 
9H  in  a  few  minutei  to  imbibe  thnt  considerable  t|utinlily 
which  it  yields  when  expost-^l  to  hirut,  Wiih  re;^Qrd  to  ntty 
hygrometric  effect  from  the  loose  pulverulent  state  of  the  The  salt  can* 
salt,  it  is  not  less  extravuj^ant  to  su|jpose,  ihut  it  could  """^  ^''^  hygro- 
operate  »o  speedily,  or  to  sncb  an  extent  as  is  necessary  in^*^  ^^*  ^* 
account  for  the  result  of  the  experiment;  or  that  it  could 
operate  after  the  siiilt  had  been  heatecJ,  so  h9  to  enable  it  to 
afford  th#*  qn.intity  which  even  then  it  yieJds*. 

Fortonntely  the  deternii notion  of  this  point  is  not  attended  xhc  poitii  ea- 
witb  any  peruliHr  diflRrulty,     It  mny  be  ascertained  by  ex- "'b  deteimin- 
periinent,  whether  the  salt  doe^  absorb  water  or  not  from  the  *  ' 
air,  and  whether  the  water  which  it  yield*  when  heateil  h 
derived  trom  this  source. 

I  tiret  performt'd  tbe  experiment  of  heating  the  salt  with-  Eicperimrat 
out  it»  havTDjEf  been  exposei)  to  the  air*     In  a  Rmall  retort,  <*«<="*>^- 
over  dry  quicksilver,  1  combined  in  successive  portions  25 
cubic  inches  of  animoniacal  pras,  which  bad  been  dried  by  m 

exposure  to  lime,  with  muriatic  acid  gas,  which  bad  been  I 

expo!»ed  to  muriate  of  litntj  adding  at  the  end  an  excess  of  fl 

ammoniacal  gas  to  f»ll  the  retort.  The  retort  was  tben  turned  I 

over  in  such  a  manner,  that  the  extremity  of  its  neck  was  ^ 

kept  under  tbe  quicksilver,  and  an  inverted  jar  filled  with'  I 

quick&ilver  was  placed  over  it*  The  body  of  the  retort  being  ■ 

Eurroanded  with  sand,  heat  was  applied  by  an  Argand^s  lump  ■ 

•  After  the  tall  has  afTonlcd  water  by  being  beat«d,  !  hid  found  jt  *l 

to  aflur^  an  additional  portion,  when  it  ia  exposed  to  a  stronj^er  beat.  rB 

It  i«  also  Blated  in  your  lounml  (vol.  XXXI,  p,  fiS?,)  (bat  wnter  lamy  fl 

be  ohtaioed  from  tbe  salt  Kuccessircly  by  beating  it  r«peQtedly,  if  it  19  ^| 

cxpoftcd  10  ib«  atmosphere  for  a  few  laiiiiilcs  eacb  time  ;  aQd  it  is  added,  V 

tbM  in  tliiw.  w»y  I  might  bare  obtained  water  tu  the  aiaouut  of  ibrictt  ■ 

tbe  weight  of  tbr  t&U.   Nu  duubl,.  if  (lie  »aU  tbus  absorbs  water^  it  uiay  ,  I 

continue  lo  afford  it  to  bfty  tiiuvs  iti  weight.  ■ 

with  M 
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with  a  double  wick;   and  nfteiward  the  heat  wns  applied 
the  nitked  retort.     In  about  ten  minutes  rnoiiiniic>  appear 
in  the  neck,  aud  continued  to  accumulate,  fo  that  a  dc 
covered  a  ppace  of  about  tviro  inches  in  len^ih,  and  un)te<( 
into  umall  ^toboles.       At  the  end  of  the  eiC{»eriniieQt  iht: 
■ah  was  found  to  be  sublimed  entirely  into  the  upper  pa 
of  the  bofly  of  the  retort,  and  the  curvature  ol  ilt  neck. 

This  experiment  wus  repeated  under  difietent  form!^.  I 
one^  the  two  i^asaev  were  cotMbiiied  in  small  «urc«i'Viv 
portiona  in  the  upper  purt  of  a  )on^  ^\\uiv>  tut>r  over  d 
quicksilver.  The  conihination  being- completed,  the  lu 
which  h«J  such  ade>;ree«»f  curvature  lowuidtihe  middle  of  i 
that,  when  placed  horizonlully,  it»  extremity  c*tutd  lie  ke 
immersed  in  quickHiUei-,  w.us  turntd  over  ii»Co  this  horizont 
potitiort,  and  i^oLled  churcoal  v^hs  placed  aroutid  part  of  i 
CO  that  heat  v>\i$  coinmunicat<'d  to  ita  c1o!ted  extrenuty,  whe 
the  salt  was  collected,  suflicieut  to  vohitilize  it,  Moifttu 
in  thia  case  also  k  as  condensed  on  the  tide^  of  the  tube*  A 
ia  all  the  eiperiments  which  were  performed,  aennib 
quftutitipK  uf  water  were  obtained*. 

1  next  r*»peatedthe  experiment  in  another  form.  The  sai 
wa»  formed  by  the  combination  of  the  ^asaes  in  the  retort,  or 
in  the  tube  an  before.     But  previout  to  applying  heat  to  i 
it  was  left  exposed  for  fifteen  minutes  to  the  atr.     The  e 
treniity  of  the  neck  of  the  retort  or  of  the  lube  being  then 
immersed  in  quickfilver,  heat  waa  applied  as  before,  and  aa 
nearly  as  possible  in  the  banie  manner,  and  to  the  Kaoie  ex- 
tent.    The  condensation  of  moiature  wuft  aoon  apparent*  bu 
the  quantity  was  not  greater^  so  far  as  could  be  e  timate 
than  waa  obtained  from  the  salt  heated  without  having  been 
exposed  to  the  atmosphere*     This  ex|KMure  tlieref0re»  when 
the  other  circumiitanues  of  the  experiment  were  thef^ame* 
had  no  influence  on  the  result. 

I  next  proceetled  to  narertaiti  by  tnor^  direct  enperiment, 
whether  the  salt  does  attract  any  moisture  or  not  from  the 
atmoHphere,     A  glass  bottle  of  the  cvpactty  of  six  cubic 


or 
X- 


*  A  few  of  tlie  word*  toward  iht  clntt  of  th\u  parafniph  wetv  to 
obliterate  by  tb«  seal,  ibat  it  waa  aecttsary  to  fupply  tbcm  hy  c^m* 
JKtart.      C. 
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tnchet  wa^  filled  wiih  dry  ammonincal  gus;  muriatic  aciJ  ^^jj  3,^^^ 
(fHs,  which  hud  l»eon  eitposefl  to  niiirittte  of  lime,  wa«  ydffed  moisiure, 

to  it  over  dry  quirksiker,  iitid  surcef^ive  portions  of  the  two  ^iij 

gaa^rs  were  introduce^lt  itritil  ulxiiit  94  ftibic  inciies  of  tnu-  *  ^^| 

ri»tir  add  j^as  hud  been  coTiihinetU  rhe salt  rorrn^d  conde«isinj^  ^H 

over  neHriy  the  whole  uitermd  anrfHce  of  the  b<»tlle.     It  wjh  ^H 

then  fiilfd  with  dry  amimunacul  gas  ntid,  a?ttopper  fitted  tt>  ^H 

it  beii)^  intrf*diire<J  undtir  tfie  (|iiic-kHiIvir,  it  was  removed,  ^^t 

and  acciinitely  wei;;hed  in  a   %'ery  sensibte  htthinc^.     The  ^^M 

ifopper  wus  removtd  for  ti  Tnoment  to  allow  the  Hmmoniarnl  ^H 

^as  to  escape,  and  Htmo<«pheric  »ir  to  enter  in  its  plure.  The  ^H 

bottle  gained  immedirtte'y  0'(>  oln  vruin  in  wei;;ht  from  the  -^^1 

siibstitntioii  of  the  one  air  for  the  other.     The  stopper  was  '^H 

aj^in  removed,  und  wa^i  plui-ed  in  the  »^ra1e«  and  no  further  ^^| 

weight  was  gained.     At  the  end  of  five  minutes  it  remained  ^U 

perfec'tly  the  nnme,  at  the  end  of  (en  minutes  it  still  remained  ^^M 

exactly  balancetl ;  nt  fiftecit  minnte«i  it  whs  dtili  stfttionary ;  ^^M 

at  twenty  minwtfs  there  appeared  to  lie  a  very  uli^^ht  mdi-  ^H 

cation  of  increase  of  weight  in  tlie  bottle  ;  at  the  end  of  half  ^| 

an  hour  from  the  conimencemettt  of  the  wei^hino  this  was  ^H 

more  apparent,  and  amountpd  to  about  2°  o)^  the  ncale  of  ^H 

the  batance  ;  at  the  end  of  an  hour  it  had  inrreuseci  to  5*;  ^H 

aod  at  the  end  of  two  hours  to  Hf,     Tins  total  inrreafe  was  ^H 

found  equal  to  0'5  of  a  <^rain:  the  salt  collected   from  the  ^H 

bottle  wfighed  J3  j^rn;  beiiij;  wrapped  loo«*)y  in  pfifier  it  re-  ^H 

matiied   perfectly  dry  ;  and  after  two  days  iu  ^ei|rl}t  was  ^H 

found  to  be  a»  nearly  qh  jjossiblt  the  t^iive.  ^^^ 
The  result  of  thitt  expitrtment   proves,   that  muriate  of  provet  that  ii] 
ammooia  forme<l  by  the  combination  of  muriatic  arid  and  *^<*^  *"**•         ^ 

ammontacal  gas&e&  ubt»orb«  no  moisture  from  the  air,,  or  at  ^^J 

least  none  which  can  account  for  the  produclioii  of  water  ^^| 

from  it  when  it  is  exposed  to  heat*     Two  or  three  minutes  ^^M 

are  suificient  to  trunNfer  it  from  the  vesM'l  in  which  it  it  ^^1 

formed  to  that  tu  which  it  is  healed.     During  this  time*  ^H 

and   even  for  I0  minutes,  it  does  not  absorb  the  smallest  '    ^H 

portiou  ol'  moisture,  for  it  trains  no  weight  whatever;   at  the  ^H 

t^nd  of  an  hour  the  increase  of  weight  wii»  not  more  than  ^H 

0*95  of  a  grain;    and  the  total  increm^e  at  the  end  of  two  ^H 

hours  wus  not  equal  tu  one  fourth  of  the  weight  of  water,  ^H 

which  the  bait  yields  by  beat.     Nor  is  there  auy  certuiuiy^  ^B 

that  H 


not. 
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kihtkt  any  part  of  Ihis  iacn'ase  of  i*etgl«l  arose  from 
absorptiLiu  of  hiiniidity.  It  uus  more  probtiljly  otvintr  ^4 
the  ammotiiacal  ^^as  not  btiin<  enlir^ly  exptlli'd,  whevi  the 
fitopptr  was  fiisl  withdrawn,  but  beiu^  retained  by  a -blight 
ibrce  in  the  iiitertjiices  of  the  ftalt,  and  beii^g  only  aiuwiy 
detached  by  the  atmospheric  air,  II  wns  uUo  not  a  uuiiorni 
result,  and  la  a  subsi-qutnt  experiment,  in  which  thegoisceft 
f  were  combined  iti  a  glob«   furninhed    with   a   %io\f  cock, 

there  vfun  rutht^r  a  very  sliL^bt  diminution  of  iveiglit*     The 
two  expfciimetiis  therefure  are  cnni'lu-jive  in  proving,  that 
this  suU  does  not  ab»orb  humidity  from  the  iitmogphure. 
er  proof,      t>ae  other  experiment  afl'orded  a  very   S))iibfactory  tlcw 
thai  u  do^i      fnonstrutioni  that  the  rnunate  of  ammonia  furmed  by  the 
combination  of  it:i  cnustitueut  gasses  has  no  po^er  of  ab*» 
J  sorbing  wuler  either   by  cbemiod  attr^ictiont   or  by  what  h 

I  Twined  hygiometric  affiiiity.     In  the  experiment  m  whicK 

H^^^a  water  Wit;}  expelled  from  the  &ult  by  heat,  the  mouth  of  the 

^^^^H  retort  or  of  the  tube   wa»  clui>ed»   and   t)ie  oiobture  ren- 

^^^^B  denit?d  on  it^  sides  vnn  thus  submitted  to  the  action  of  the 

^^^^B  salt  in  the  motit  fuvauritUle  manner;    it  mu^t  therefore  have 

^^^^H  been  quickiy  absoibed,  i)uii  the  «iitt  imy  (to^er  of  attrucliu^ 

^^^^H  water,  dueh  us  bus  beeu  suppo^tid  ;   but  it  remained  vfithout 

^^^^K  any  diiuinuiiun   for  a  uumber  of  houri»;    aad  even  after 

^^^^H  t&venty-four  hoi^rb  the  globules  of  water  remnined  apparent. 

^^^^^  It  i»  impo!>i)tble  to  conceive  t|  re^uli,  which  cud  prove  more' 

^V  satinfactoriK  tin«t  the  salt  huss  no  such  power. 

I       These  tx\>ctu      These  experiments    then   1   consider    as  coDclusive  iw 
I        nwriu  «>«cla.  ^^f^^j^j^  ^^^  aupi»o»ition,  by  i^bich  it  has  been  attempted 
to  account  fur  the  water  afVtirded    by    this  ^a^t  when   it   is. 
heated,  that  it  i»  nater  whirl)  it  has  absorbed  from  the  at- 
IBOBphere.  It  is  found,  that  it  aHbrds  arater  frhen  it  it  heate4 
without  having  been  exposed  to  the  atmosphere;  that  the 
quuutity   it  does  afford  is,    a$  nearly  as  can    be  estimated, 
a»  great  as  that  which  it  yields  when  it  has  been  previously 
eitposed;   that  it  doe«  nut  absorb  humidity   from  otmo^ 
phcric   air  in  its  usual  state  of  dryness j    and  that  it  does, 
not  eveii  reobsprb  the  water,  which  has  been  expelled  from 
it  by  heat.     The  original  experinient  then,   t  tra^t,  I  may 
consider  as    remaining    in  full    force,  and    as   affording   a 
cpnclusii'e  proof  of  the  existence  of  iviuer  in  muriatic  acid 
gtts,  and  a  proof  of  course  of  the  falsity  of  the  hj^pQlhesii 


irhlch  Mr.  pavy  has  endeavoured  to  defend, 
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I  hiive  no  wish  to  enter  (vn  the  dlsi^tini^n  of  rbe  rennaTn*  R«marks  on 
in»  observations  of  Mr.  J.  Da\T  ii»  Wi^  ltu<t  communication.  J^^'  ^^avy"* 
1  only  tefl  mj'selt  caiifil  on  to  luakp  otie  or  two  reniarks  on  cation, 
hifl  assertion  with  regasd  10  the  accuracy  of  hU  o**n  and  hh 
broth*'r*s  exptfiments^  and   the    it^acrurarv  of  mmr,     H»^ 
thinUu  proper  to  say,  that  all  i^y  experiments  liavi'  bt^tn  found 
I'to  be  incorrpct:   that  I  have  adv^mcerf  no  Bri;;iimentii,  that 
^liave  not  been  answered,  no  p]cpe^iltnent^,  the  accuracy  t\' 
f*hich    has    be^-n   adiniitt^d.     I    shall    mertly    meet    these 
assertions  by  recttllhiL;  iu  a  very  brief  manner  I0  the  notic« 
of  your  readers,   the  fitct  orCp^inally  estabhshed   by  my  ex- 
penment*,    the    various    kinds    of    denin?^  which    Mesar*, 
Duvies  gnve  to  them,   and   t lie  admission  which  ihey    have 
[jit  ktigth  been  compeHed  to  yield  to  them. 

At  the  commencement  ot  this  coiilroviTsy  I  hnd  uflirmed,  The convemon 

^Ihal,  when  dry  ciirbonic  oxide»  hidrocen,  and  oximiiriMtic***^?'^^,^"'*^ 

•'  .  ,  oxide  into  car- 

acid  f^?*«s^8  are  snhmittt-d  ro  mutual  actioti,  the  cHvbonie  bonic  acid  by 
oxide  ditupp^rirs,  ai;d  carbonic  arid  it»  ofjtnincd,  "phey  oximunatic 
opposfd  to  thifs  the  BuppositioTi,  ihut  ihf  conver«iou  of  car-fifjt  denied  by 
bonic  oxide  into  cavbouic  aeid  was  owins^  to  the  deconipo- ^^"^f^*'^''** 
sltion  of  wnter  admitled  to  t^xamine  the  product;  or  to  the 
^presence  of  ntmospheric  aij,  or  the  inlermixture  of  a  com- 
pound uf  ONtinuvratic  acid  and  oxigen  in  the  nximuriBiid 
gits  1  employed:  iiud  they  afliruii.Hi,  that,  when  ihese 
fources  of  fallacy  were  avutded,  nod  pHfticolarly  uJien  tim- 
tnonia  was  employed  to  condense  ihe  produi  t,  the  carbonic 
oxide  remtiined  unchangefl,  «nd  no  carbonic  acid  was 
formed*,  'J'houi^h  satisfied  of  the  tutiliiy  ol  these  sijp- 
posilio!i8,  I  repeated  the  experiment  with  ihis  variation; 
srnd  stitl  obtainr-d'  the  aaiue  result,  the  diMippearance  of  the 
carbonic  oxide,  and  the  production  of  carbonic  acid  when 
the  salt  formed  by  the  Hmmoiini  was  decomposed  by  an 
acid.  Still  Messrs,  Dnvies  attempted  to  deny  ihe^e  re- 
sult!; and  to  support  them  in  this  denial  they  had  recourse 
to  souie  very  sinL;ulur  mtthiMistf.  They  repeated  my  ex- 
periment to  prove  it  incorrect,  but  iusttsid  of  executiuj^  it 
in  the  manner  in  whtch  I  had  performed  il,  as  cotnmon 
#:undour,  und  common  accuracy  retjuired,  they  diminished 


4 


•  Journal,  vu«..XXVllI,  p.  QO^y  Ac.  Vuh  XXIX,  p.  93IS. 
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the  proportion  of  hidrogco  to  less  than  one  hnlf,  (uain<^ 
four  ineu»ur€»  to  ten  of  cftrbonic  oxide  in»tf)id  of  et^ual 
meuKure^)  thus  not  only  ulieriog  it  in  a  niaterul  circuna- 
stance^  but  wilhdruMrio^  as  fur  as  po^Bible  the  very  cirrum- 
stance,  which  1  had  held  essential  to  its  succeia.  ^  And  to 
prove,  ihHt  the  results  of  my  experiments  had  arii^eo  from 
the  pres^fnce  of  atmospheric  air,  or  of  moisture  in  the  ^Mf^ses, 
they  broitfi;ht  forwurd  an  exjieriment,  in  which  hr<h  theae 
WL*rc  allo^vcd  to  opomte,  instead  of  bein^  excluded;  and 
tlieit  conteiidcil,  that  the  partial  con  version  of  carbonic 
oxide  into  carbonic- iicidt  which  they  did  obtain,  urose  from 
the  very  sourreH  of  fallacy,  which  it  ou}(ht  lo  haw  been 
their  care  to  exclude,  bni  which  ihey  thus  chose  lo  admit. 
f1*pn  aifmitud  A I  leuj^th,  :»fter  Jill  the^t  atfcmpt-s,  Mr.  J.  Davy  an* 
iiOtincrd  tl^e  din^overy  of  a  new  fvas  n  compound  as  he 
supposed  of  oximitrintic  iicid  and  carlionic  oxide,  by  the 
operation  of  which  he  farther  supposed  the  formation  of 
carbonic  arid  mi^lit  be  accounted  for  in  conformity  to  his 
hrother's  hypolhefs;  aud  then  heat  once  admitted  what 
I  hud  unitorinly  a-t^rted.  and  what  he  and  his  brother  had 
bf'roTf  an  steiidily  d^'nied,  ihnt  tire  carbonic  oxide  disappears, 
atid  ihnt  cartmixc  ticid  is  obtained,  when  the  ammoniacal 
Nitt  is  dvcotnpo>ed  by  an  and.  **  Repeating  my  experi- 
metii  on  the  ex|tosure  of  the  three  ga^^es  io  light/*  be 
delecti^ds  "  uflpr  the  addition  of  ammonia,  no  traces  of  car- 
Ijnnic  uxide;"  aud  he  perceived  '*  an  eflervescencc  of  the 
•*  ammoniacut  *aU  with  nitric  ucid/'  which  effervescence  he 
f;jrther  udniit»  to  be  owmor  to  carbonic  acid*.  l*hese  are 
the  precipe  n'ci^uits  1  had  obtnined.  How  then  can  Mr.  J, 
Davy  venture  to  Hfisert,  that  there  are  no  experiments  of 
rotiiet  lie  accuracy  of  which  hns  been  admitted?  or  how  does 
he  reconcile  the  udmis»ious  he  now  makes  with  the  former 
punitive  HMcrtioPd  by  himself  and  his  brother,  that,  in  the 
nnitiiiil  iiction  of  these  three  ga^ses,  the  carbonic  oxide  re- 
tnniiH  nuchan^ed,  and  no  carbonic  acid  ts  formed? 

Th»'re  i^  one  mode  iud^'cd,  by  which  he  throws  some 
obaiunly  o\er  this  result  of  the  coalroversy.  He  main- 
tai;i4,  that  tiie  prot/iiclion  of  curboiiic  acid  in  these  e^tperi- 
weuli  IS  eticLtcd  lu  an  milirecl  inoile;  the  oximoriatic  acid 


I 
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Mid  the  carbonic  oxide  he  supposes  combine  ^nd  form  an 
acid  g8»,  which  unites  with  ihe  ummoiud;  and  wheo  the 
wit  formed  by  thi«  uoioii  is  decomposed  by  an  ucid,  thjf, 
gms  he  imaginet  decomposes  ifalert  and  forms  murititio 
and  carbonic  ucid$.  J  have  already  given  my  reasons, 
which  I  need  not  repeat,  for  coufiiderinj^  every  ihing  re- 
lating to  this  ^3  a^  tit  present  in  the  highest  degree  doubt« 
ful;  and  with  reijard  to  its  supposed  agency  in  decomposing 
water  1  also  pointed  out  to  him  au  inconiiistency  in  his 
statement,  which  he  calls  inQagioary*  but  which  is  real,  and 
remaiost  still  unexplaioed.  While  he  mippoxtd,  by  a  vt^ry 
circoitoDS  mode  of  rpasoninsT*  that  it  derompo«t'«i  water,  I 
observed  to  him,  that  he  had  not  ascertained  the  fact;  and 
that  he  hud  even  stated  as  one  of  the  properties  of  this  g^a,  that 
it  it  "very  nlowly  absorbed  by  water,**  a  Rtatemenl  directly 
at  variance  with  the  supposition*  that  it  deconi(>09t^s  water; 
for  the  result  of  this  tk  com  position  must  be  un  ins^ttinta* 
neons  reduction  of  volume  by  the  absorption  of  the  muriatic 
ncid,  which  i«  one  of  its  products,  und  a  rapid  absorption 
of  the  cirbooic  acid,  which  is  its  other  product.  He  has 
accordir>£^|y  tiioce  stated,  that  the  pm,  immediately  on 
coming  into  conta(!t  with  water,  is  decomposed,  and  con* 
verted  into  carbonic  and  muriatic  acid  ^sses :  and  he  adds 
**  in  ray  first  notice  of  the  gas  I  mentioned  it»»  h<4Dg  ap- 
parently sli^lilly  absorbed  by  wnter  only  among  its  most 
obvious  qualities,  those  \^h'ich  made  the  fir«it  impression  on 
me,  and  ted  me  to  coiisidEr  it  as  a  new  subs^tance.** 
But  he  forgets  to  explain  ho^v  in  a  retinlt  »o  obviouR^  and 
in  which  (here  appear^  to  be  no  room  for  fallacy,  he  should 
6ri»t  have  found,  that  this  gas  is  very  slowly  absor^jed  by 
water;  and  afterward,  when  I  had  pointed  out  to  him  that 
this  was  incompatible  with  his  supposition  that  it  drcom- 
poses  water,  that  he  should  have  discovered,  thatitnmedi* 
alely  on  coming  into  contact  with  water  it  is  retsolved  into 
muriatic  and  carbonic  gdEsen,  which  must  be  quickly 
abs^orbed. 

These  are  points  however,  on  the  consideration  of  which 
it  is  not  necessary  to  enter.  Whatever  importance  may  be 
attached  to  them  as  connected  with  the  discu,ss»ion  on  the 
nature  of  oximuriatic  acid,  they  Are  of  uo  importance  in 
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FatthcT  re-  ref»ard  to  the  oUiniate  resalts  of  the  ^itpenm»*iits;  'the 
n>4Tks  on  the  ^^pg^j^j,  ]q  ^^ij-  pQi^t  of  view  is  not  how  c^iirbotuc-  tiiMd  19 
formed,  whether  directly  or  indirectly,  but  wh«»ther  it  t*' 
formed  at  all,  Mtfssrs.  Davies  affrrruH,  in  cootradrrifi>n^ 
to  what  1  Atated,  that  it  is  not  formed,  Mr,  J.  Dary  \\nw 
admits^  that  it  i$  formed;  and  he  may  account  as  he  is  able 
for  these  opposite  assertiona:  or,  to  remove  ^he  slight 
■tnbigutty  which  arises  fVom  involving  the  statement  of  the 
fact  of  the  proHuckion  of  c:irbonic  arid  with  the  inrTuiry  as 
to  the  ipanoer  in  whit^h  it  is  produced,  !k  tKf  qiitstion  be 
restricted  to  the  effect  on  the  earbonie  oxjde.  I  had 
unrfornnly  afBrioed,  that  it  drfttpf)ear  .  Messrs.  Daviea 
asserted,  as  the  results  of  repeated  experiment's,  that  it 
reraai»>9  uiichnDged*.  But  Mr.  J.  Davy  now  leHs  ut» 
that  it  does  disappear,  bo  that  no  traces  Af  it  can  be  dia- 
covered  after  the  addition  of  ammonia.  On  %bit  1  ahalt 
offer  no  comment,  bat  rest  ^atinfied  with  the  llmpVe  state*> 
ment  of  the  fact ;  and  if  Mr.  J.  Davy  after  thia  ihinka^ 
proper  to  repeat  hi»  assertious  on  the  accuracy  of  bis  and 
Hts  brother's  experiinents,  and  on  the  inaccuracy  of  miiie^ 
1  shall  certainly  not  feel  ii  incumbt-nt  on  me  to  take  any 
notice  of  them.  AHow  me  to  add,  that  1  reg^rel  baring' 
been  compelled  to  make  ihtee  observations;  but  1  conceive 
I  should  be  wanting  in  what  I  owe  to  myi»elf,  did  i  not 
repel  assertion  a  m>  injnrious  and  unwarranted;  and  I  beUere 
i  have  doue  •^o  in  terms  le^is  severe  than  what  the   occasion 

>\'luit  farther  relates  to  the  general  reastnin^  on  thia 
controversvv  I  leave  aUoj^ether  to  the  judgmcDt  of  your 
SirH.  Davy'i  readers*  !\Ir*  J.  Davy  ••  confesses  himself  totally  at  a  k)i» 
l*p(i>km  aoc  a  to  understand'*  how  I  have  shown  what  he  calls  the  theory 
of  his  hrother  (though  strictly  speaking  it  is  entitled  to 
neither  of  the«e  appetta'ions]  to  be  an  hypothesis:  he  atill 
conHiders  it  he  informst  us  as  nn  expres»ion  of  facts  in  all  it9 
etacntiMl  parts,  to  the  exclusion  of  hypolheMj^;  and  1  have 
advHured  it  seems  no  argumentsi  that  have  not  beeh 
iiuswered.     , 

1  hnd   supposed  Mr.  J.  Davy  to  have  been  peeuliariy 
unfortunate  iii  his  attempts  to  answer  these  arguments  $  anil 
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had  snppoaeij  the  qnesiion,  whether  this  doctrine  it  a 
theory  or  an  hj'^oiliedis,  to  have  been  brought  into  thai 
point  of  view,  that  it  t^bb  too  ♦>bvtoii*  to  beflkf  any  farther 
diecu^fston.  I  may  be  mistaken  ia  this;  but  still  I  cannot 
persuade  myself,  that  tliereis  any  wecessity  for  my  enteriug 
on  any  recapttulHtion  or  exte*bion  of  the  arguments  I  have 
employed.  With  many  of  ^our  readert  they  may  have  ; 
more  weight  than  wikh  my  opponents;  and  my  want  of 
8ucces«»  ill  the  latter  tespedt,  it  is  possible,  may  be  owing 
not  80  much  tto  deficiency  in  the  argument*  as  in  the  per-//f  ^^ 
Bon  to  whom  it  19  addres^;  for  one  who,  like  Mr,  J. 
Dai'v,  coutd  not  diatinsoi^  between  an  inference  from  a 
fact,  und  the' expresiion  ^f  the  fact  itneir*;  who  could 
confound  au  msiilated  fact,  whi<:h  hl«  hypolhei^is  did  not 
explain,  with  an  ultimate  fact  of  which  no  ^explanation  was 
to  be  expected,  and  who  jcould  call  thii  fact  one  of  the 
ttxi<ims  of  the  wcieficef;  cam  hardly  be  e3f|>ected,  even  wiih 
tbelittf»st|c^bdid  disposilion^t  to  discriminate  verV  accurately 
between  'the  nicer  limita,  Hy  which  theory  and  hypothesis 
arefdehned^  I  ihall  pot, attempt  theiefpre  to  convince  this 
gentleman,  bnt  shall  leave  him  iii  full  poisession  of  the 
belief  (if  he  eciriously  entertains  it)  that  he  has  tiuswered  all 
myiargumeuti^,  refutt^'d  all  my  experimeots,  and  established 
hia  ibrother'h  opinion  u^a  a  genuine  theory.  I 

li  shaJl  only  add,   that   the   late  progre^f^  of  ci^emij^l^fi^i*-^^^^  of 
discUvery  has  shown,  that  there  is  nothtog  t>e€iiUar  in  tlra  J^"f**'*^  *'^'* 
relallou  of  muriatic  acid  to  water,  such   as  is  Injamtained  poculUr. 
in   the   common  doctrine.     The  able   i|eseafch«s  of  CJ«y- 
Lussac  and  Thenurd  and   of  Berthollet  have  shown,    that 
all  tl^e  more   powerfal   acids,  the   sulphuric^  nitric^  phos- 
phoric, and   fluoric,  contain  combined  water,  from  which 
they  cannot  be  obtained  ffi^e  in  an  iuHufated  state.     Tho$e 
of  yotlr  readers,  who  feel  an  interest  on  this  subjact,  will 
find  a  summary  of  these  re^earchcH'ia  the  supplement  lothe^ 
secbnd  edition  of  uiy  Syj^teAi  of  Chumislry*  lately  puLlkhed,'' 
I  have  the  honour  to  be, 

Yoiir  most  c^bedient  sen-ant, 
Edinburgh,  May  31,1812.  JOH N   M URR AV. 


•  Juurufti,  vol.  XXIX,  jip.  39i  19^ 
f  JbtJ,  vol.  XXVIll,  pp.  199,  3Ud. 
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NOTES. 

MontL  4,  5,6,  Much  dew,  7.  Windy.  8,  Windy  : 
cirrcKcumnlua  and  €umulo-&tratu&:  wind  S.  above  :  thua* 
der  cloiuld:  iheeveniu^  twilight  was  luminous  and  coloured: 
the  clouds  dis|jifrKing,  aiid  6Catter«;d  iu  loose  flocks  over  ihe 
rii-h  ground  of  the  wentem  s»ky,  presented  a  Ktrikitt^  appear- 
ance. 9.  Showtr  vtry  early  :  Wind  S. cirrus,  cirro-camulufl: 
tfveniu<^,  much  wind.  10*  A*  ID.  overcast :  a  gale  from  the 
W.  with  mych  cloud:  showers:  p.  m.  clear  and  pleasant ; 
1  U  Atthowerearly:  cumulo-stratus  prevaiU.  li.  Showers* 
33*  A  thunder  shower,  with  hail,  about  3  p.  m.  14*  Show- 
ers. 15,  17.  Cloudy,  windy.  18.  A.m.  small  rain;  wind 
N.  gentle:  p.  m.  sunshine.  19.  A.  m.  Wind  E.  pretty 
tiiroui^:  clouds  of  different  kinds,  with  haze  abore  ;  p.  m. 
thunder  cloudfl:  in  the  evenins^  came  on  a  violent  ihnnder 
-fctornBt  which  laated  several  hours;  it  was  chiefly  to  the  S. 
uud  W,  The  appearances  were  \'try  s^intilar  to  those  of  ihe 
destructive  hail  storm,  which  occurred  herein  the  f»amc 
roonih,  and  on  the  same  day  cf  ihe  month,  and  neaHy  at  the 
same  time  of  the  day,  in  1809:  sheets  of  blue  and  white 
liglitnin^  came  in  quick  succession,  with  an  olnroBt  conti- 
nual rolling  of  thunder.  We  had  howeverno  hail  (being^only 
OQ  the  flank  of  the  btorm)  but  sudden  and  heavy  flh«««rs  of 
warm  ruin;  which  W4n>  of  the  sume  amount  in  the  upper  as 
in  the  lowt;r  gauge.  At  II,  p.  m.  wind  N,  E.  it  still  lightued 
far  in  the  N.  20.  A.  iti.  wi»id  W,  cloudy  and  misty.  ^3, 
About  noon,  during  a  shower,  it  thundered  to  the  toyth* 
ward,  29.  A  l»llle  thunder  to  the  S.  W.  about  4  p.m.  witli 
a  few  drops:  wet  night.  31.  Ao  electric  sliower  al*out  $^ 
a,  fa.  Nimbi  :  Mmdy  nlghu 


RESULl^. 
Winds  vsrisblc. 


3sroin€tert   liighcit  obnrrvat'ion  3027  inchci';  lowchl  S9  ,&o  iachet 
Mean  of  th«  peiiod  ^9  sio  inclit-it. 

Thcrmometd'r  t  hinhc^it  obncrvalloD?!*";  lowwl?5'i 

Mca^  of  the  ptriod  SS46''.  1 

Evaporaliuu  4  OS  iiichcs.      Rain  t  sQ  iachei. 

Plaistow.  !..  HOWARD. 

Sixth  iUonth,  19  \9. 
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VNil  la  the 
]iitch  Uke  of 


Forct?bai  jas- 
per. 


The  lake  de* 
•cribed. 


Aft^ftnt  of  the  Pitch  Lakt  of  the  Island  of  Trifiidttd*     JBf^ 
I^^iciioi^AS  NuGEMT,  A/.  D»,  Hou*  Mem,  of  the  GVo/,  Sac.^j 

Joeing  dcnimirt  lo  viwtilie  eelebrated  L«keof  PiteH, 
previou«ilv  in  my  departun*  from  ihe  islobd  of  TnnidMdY  I 
enibarked  lAith  llml  iaUiilion  iu  the  mouth  of  Uctobrr, 
lb07*  ill  ft  ^mall  ve^\i&  ui  Port  Spain.,  After  u  plcuhaiit 
wiii  of  ubuiit  thirty  milei*  dowij  ihc  t^uU  of  Paria,  w«: 
nmfed  :it  ihtJi^oiiit  U  bra^v».eo  c*jll«d  by  ih«  Fieiuh  front 
{iu  ah>irMt't*instiu  f^nturr?*  It  is  a  ronyidcrkblc  headU^td^l 
jil>out  eighty  feet  hIjovp  tlit  levfl  of  the  »tM,  tind  per- 
baps  two  inilcb  loiij^  and  Im^d  broad*,  \W^  landed  on  the 
sqplbern•!^deof  ihepoiul,  Httbc  plunUtion  oCMr.  Vesstgny: 
as  tb^*  bo£)^  dr^w  neur  tijir  siiore*  I  wns  t^truc^  with  the  ap* 
p^ru»ce  ol'  a  r^ocky  blutf  or  •huuII  promoiilory  of  u  reddisb 
.brown  colojur,  veiy  difl^Mt^ut  from  the  p4tcht«bich  I  bad  ex* 
li^'tfd  to  fitid  on  the  tvWe  bbore.  Upon  exumiinn^  this 
«poi«  1  found  it  compoji^d  oi  a  ^tjbi^UiAce  cort^paudiiig  to 
iht;  poro^latu  la^per./^f  .miiicralogiats^  ]i;eaeniliy  of  h  red 
^loiUi  whcrmilt  bQ«^nj0eA  ei^pdsM^d  to  tho  «VQ«bl.Vii:r,  but  of  ^J 
U^^^i^lt;  Idiie  m  tht}:Mklefiior  I  it  m  «  it^ry  hard  iitt>i)e  witU^| 
%i:^iMM»'hpid<ii  IrafHup*?,  ^oim^  dc^f  eeof  luhtf*^  tind  is  perfectly 
■^p^ilf^^vcn  at  tht  )?d^^:  h):9omt*  pU^cs,  ffotu  the  uctiou  of 
lb**  aiTirU tvas  of  aveddi^t^ov  yeUoivi«b  browDrOnd  tin  ^artliy 
«(ipewra«<}e.  1  wished  to  hav«  deroted  moretimv  to  th^  irives* 
ti^stioDttfvfthatin  thi/ (arr^ud^eef  the  \\'trrn<;riaj)  School  istcrm- 
tdtlte  i^eo^o^tic-febtwos  ot  t)mt»f>ot,  but  ray  cnmpai»ioU9 
were  iinxioiH  to  proceed.  We  ascended  the  hilt,  which  wat 
entirely  comnnsed  of  tbi^fviclCf'to  tbe  pIatitatiou«  where  we 
procurf>d  a  negro  guide,  wlio  conducted  us  through  a  wood 
abrut  three  quarters  of  a  tni)^'  We  nou'  perceived  a  strong 
sulphureous  and  pitchy  smell,  like  that  of  burning  coal,  and 
soon  after  had  a  view  of  thelake,  which  at  tirsl  sight  appeared 
to  be  on  expanse  of  «tiU  wat*:r,  frequently  loterrupted  by 
clomps  of  dwarf  tree9>  or  ivleN^of  rushers  aud  shrubB:  but 
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bn  a  nearer  approach  ne  found  it  to  be  in  reality  an  eicten-  i 

sive  pluin    of  minfrrMl   pitch,    Mrith  frequent   crevices  and  ^^J 

chasms  111 !rd  with  wnttT,     The  ?in«;iilarity  of  ifie  scene  wag  ^^| 

uTtogether  bo  ^reat,  that  it  ^an  botne  lime  before  1  coiihl  re-  ^^| 

cover  from  my   sirprise  so   an  to   investi^te  it  ininutety.  ^^M 

The  aurface  of  the  iHke  U  of  tht^  colour  of  ashes,  and  at  thit  ^H 

i^Ub'Ofk  was  not  polinhtfcl  or  smooth  so  as  to  be  slippery;  the  ^H 

hiHi'dnt'HS  or  cnQsistence   was  t^uuh    as  to   bear  any  wt;ighl|~  ^^t 

and  it  was  nut   adhtaive,  thou;»h   it   |HirtiHlty  receii'ed   the  ^H 

impresbiuti  vC  the  foot ;  it   bore  us  (without  any  treinuluua  ^^| 

motiuti  vrbatever,  and  several  head  of  cattle  wtre  browsing  ^^M 

on  it  in   perFect  security.     In  the  dry  reason   however  the  ^^M 

surfuc^  is  much  more  }'telding»  uud   mu»t  be  in  a  «tate  ap-  ^^H 

proacbing  to  fluiditVi  aa  is  shown  by  pieces  of  recent  wood  ^H 

and    other  substanctd  being   enveloped   in  it.     Even  lar^e  Branch«<^| 

branches  of  treei*  which  were  a  fool  above  the  level,  had  in  J"^'"^'*^'ve  \t» 
11-11''  '  r*i.      Iev*'l  cn»e-       i 

some  way  become enVeJopfd  m  the  biiuramttoft  matler.     The  topwi  with 

interstices  or   chaiirns  are  very  numerons,   rumifyitie;  and  H'^ch. 

joining  in  every  direction,  and  in  the  wei  season  LeioM  filled  ^.^*f™*  ^  *^*| 

with  wiitcr,  present  the  only  obstacle  to  walking  over  the 

surftice;  thtfse  cavities  are  generally  deep  in  proportion   to  m 

their  widths  some  being  only  a  few  inches  in  depth,  others  ^H 

several  feet,  and  many  altnost  unfathomable:  the  water  in  (Jiied  with  ^^ 

them  i*  ^ood  and  u  neon  la  minuted  by  the  pitch  ;  the  people  K™>^  waier, 

ofthe  nei'^hbourhood  deiivelbeir supply  from  ihissjour^'e^and 

refresh  themselves  by  bathing  In  it :  fish  areciutsjht  in  it,  and  cont*lnin|f 

particuhfly  u  very  ^ood  specie?^  of  mullet.    The  armiigement 

of  the  chasms   is  very  hin^^ular.  the  sides,  which  of  conrse 

are   formed  of  the  pitch,   are  invariably  shelving  from  the 

surface,  so  as  nearly  to  meet  at  the  bottom,  but  then   they 

bul^e  ont  townrds  ench  other  with  n  conisiderable  degree  of 

convexity.    This  may  be  ^upposed  to  iirise  from  the  tendency 

in   the  pitch   slowly  to  coalesce,  whenever  softened  by  the 

intensity  ofthe  Sun's  rays.     The»e  crevices  are  kaown  oc- 

casiomdly  to  clo^e  up  entirely,   and  we  saw  many  marks  or 

seams  from  tlii^  cause.     How  these  crevices  originate  it  may 

not  be  so  easy  to  explain.     One  of  our  party   suggested, 

that  the  whole  mass  of  pitch  might  be  supported  by  the 

water,  which  made  its  way  through  accidental  rents,  but  in 

thesoVnl  stale  it  IS  of  {greater  specific  gravity  than  w&ter,  for 
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•cveral  bits  thmwn  iutn  ibe  jmxoIs  immfdiately  sunk*.  TUe 
lake  (l  call  it  so  bfciti>e  I  lliiak  the  commoti  name  appru« 
priate  enough)  contains  mmiy  ialet*  covered  with  lou^  grns* 
und  «hruij9,  which  are  the  fraiints  of  birfis  of  most  exqui- 
bile  plumage,  as  the  poola  are  oT  snipe  and  plover.  Alli- 
gators are  also  suit!  to  abound  here*  but  it  ttas  tiot  our  lot  to 
encounter  any  oFlhese  animnU*  It  is  not  easy  to^late  pre- 
cisely the  extent  of  ibis  great  colleclioit  of  pilch;  the  line 
bettreen  it  and  I  lie  ni-i^hbonrinj?  soil  i»  not  always  well  de- 
fined, and  indeed  it  appears  to  forin  the  bub&tratutn  of  the 
surroundinp;  tract  of  laitd.  We  may  Bay,  liouxver,  that  it  is 
bounded  on  the  north  and  west  sides  by  the  sea,  on  the 
south  by  the  roeky  eiuinence  of  jjorceluin  jasper,  before 
mentioned,  and  on  the  east  by  the  usual  argillaceaui  soil 
of  the  country;  llie  main  body  may  perliaps  be  estimated 
at  tbree  miles  in  eircurnlV'reftce  ;  the  depth  cannot  be  ascer- 
tainedj  nnd  no  ^ubJacent  rock  or  soil  can  be  discovered. 
Where  the  bitumen  is  »h|,'l»lly  covered  by  soiJ,  there  arc 
plantiitlou^of  ca&:»ava,  plantains^  and  pineapples,  the  Inst  of 
which  grow  with  luxunance,  nnd  attain  to  great  perfection* 
There  are  three  or  four  French  and  one  Engllf^h  sug'nr 
rsttttet  in  the  immediate  neighbourhood  ;  our  ripiuron  of 
tl>e  soil  did  not,  ltowev»*r,  coincide  *ilh  that  of  Mr.  Ander* 
son,  wfio,  »n  iJie  iicconnt  he  ^av^  some  years  ago,  *Jjf>u"ht 
it  very  fertile.  It  is  worthy  oi'  remark,  that  the  ui»m(i  body 
of  the  pitch,  which  may  properly  be  called  the  lake,  is  h!u- 
ate  higher  than  the  udjr^ininj^  land,  and  that  you  descend 
by  a  gentle  slope  to  the  gea,  vvlure  the  pitch  in  much  con- 
taminated by  the  sand  of  tlie  bt-ach.  X>urii(^  the  d(y  rea- 
son, as  1  have  before  remarked,  this  pitch  h  much  6oft«uedt 
9©  lh;it  different  bodies  have  been  known  slowly  to  sink  in 
it;  if  a  quantity  be  cut  out,  the  cavity  Uft  will  be  shortly 
fi  led  up:  and  I  have  heard  it  related,  that  when  the  Spa- 

*  Tiecca  of  tivphaltum  arr,  I  brlitv^,  ffCi^acfiily  ftmnd  floalioiK  ^o 
the  Dead  Sea  in  Paleutinc,  but  lUis  tirius  probably  frum  the  rxlmor- 
Uiti:»ry  ni>e«ific  t;ravity  of  ihiHaltis  of  thai  lakr,  \*hich  Dr.  Mufxref 
fcmud  toUc  I  aih  Mr  llnti^^httt  slafca  the  sj»ec»fic  gifcrhy  of  onh* 
iiixry  aRplmUum  to  vary  fiom  lOJj  lo  litis,  but  in  twa  varietit^  of 
that  uf  Trmiiluil  it  was  as  gj-eut  as  i  ijt)  »nd  1744,  wLkb  led  Mr. 
UjDitcticU  to  furin  a  conjecture,  tvbicti  I  iJiull  afterwards  notice. 
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nittrds  iitidertoolc  formerly  to  prppare  the  pUth  for  economi- 
cal puf  |ioaes,  and  had  )m|irudent1y  erected  their  cnrildroni 
on  the  very  hike,  ih^y  coraplttely  sunk  in  the  course  of  a 
iii^ht*  .^o  03  to  deff-at  their  intenimns,  Nuniherfes*  proof* 
are  j^iven  of  its  being  nt  til"ne^i  in  this  softened  §tate:  ih« 
negro  hoiise:»  of  the  vidnaj^e,  for  instaiiec,  built  by  driving 
pos!«  in  the  earlh»  frequently  arc  twisted  or  sunk  on  ane 
fide.  Ill  many  ivkee:*  it  sfr^m^  to  ht*ve  actually  overflown 
like  lava,  and  presents  llif  wrinkled  appearance  which  a 
fclugg^ish  substance  would  exhibit  in  motiort* 

This  Bubttance  is  f^eneratly  thought  to  be  the  asphalttun  The  sobstanc* 
of  notumrifits;  in  diflWrnt  spotn  however  it  presents  difterent  Tarit*  miicb, 
appemaiices.     In  ^ome   pttil&  it  is  black,  uith   ti  aplintery 
conchoidiil  fracliire,  of  coniiideruble   sptcitiL'  ^^ravity,  with 
little  or  no  Inslre,  resembling  puirtieulur  kindi  of  coal,  aind 
so  hurd  us  lo  require  a  stnere  blow  of  the  hammer  to  detach 
or  breiik  it^  in  other  parts»  it  ]h  so  much  softer,  as  to  allow 
one  to  cut  onl  a  piece  in  any  form  viiith  a  §pude  or  hatchet^ 
»nd  in  the  interior  is  vesiicukir  and  oily;  thia  it  the  charac* 
ter  of  by  far  the  greater  portion  of  the  whole  mass;   in  one 
place,  tt  bubbles  up   in   u   |>erfeet  fluid  state,  bo  that  you 
Tuny  take  it  up  in  a  cup,  and   I  am  informed,  that  m  one 
of  the  nei^hbourin*^  pluntiitions  there  h  a  ttpnt  where  it  i9 
of  a  briijht  colour,  shining,   transparent,   and  brittle,   like 
bottle  ^lafcii  or  resrn.     The  odour  in   ulL    thet-e   tnslauces  isUsmelUof 
strong  and  Itke  that  of  a  combination  of  pitch  and  sulphur.  *"lpl»"'  5 
No  sulphur  however  is  any  where  to  be  perceived,  but  from  , 

the  strong  exbalalion  fif  that  substance  iind  the  afTmity  which 
is  known  to  exist  belw*?en  the  fluid  bitumens  and  Jt,  ujuch 
if,  no  doubt »  contained  in  a  state  of  combinaiion ;    a  bit  of  meltifn  the 

the  pitch  held   in  the  candle  melts  like  tealinff  wax,  and  5*^*'°f  t*^^ 

■  .  .•    I       .1  I      L  '  .  ,  dle,arvd  hard- 

bums  wjth  a   light   flame,   which  is  extingui«^hed  whenever  eai on »oliaf« 

it  is  removed,  and  on  cooiin;;  the  bitumen  hardens  again. 
Fron*  this  property  it  ie  sufficiently  evident,  that  this  sub- 
stance may  be  converted  to  many  useful  purposea,  and  ac- 
cordingly it  ift  universally  used  in  the  country  wherever  Ujedaa  pit 
pitch  is  required  i  and  the  reportii  of  the  naval  ofHcer^  who 
have  tried  it  are  favourable  to  its  more  (general  adoption; 
it  h  requibite  mertly  lo  prepare  it  with  ta  proportion  of  oil, 
t&llow,  or  comraoa  tar,  to  give  it  a  sufficient  dcerec  of  fluid* 
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,  -  ity,  lu  tliH^  point  of  Yjeur,  tliii  luke  is  of  rast  natioi 
utifKirtutice,  auc!  moree»p«^ciBlly  to  a  gT«*at  ratiritime  pow 
Itf  iit»portanc« '^  *^  indeed  bin(;ulur»  llrnt  ihe  alleution  of  governtne 
la^lib  vietr.  t^houtd  Dot  l»uve  been  inorr  forcibt)  directed  to  a  subject  of 
i>uchi  magnitude:  tbf  atttm|jiJ4  thut  huve  hitherto  been  made 
to  vtiiidi  f  it  extenisively  u*eiul  hiive  for  thr  tnosl  p«rl  beei\ 
otily  I'ei'ble  and  injudioousy  utid  have  consecjuently  proved 
abortive.  This  vast'coiiectiun  of  bilutoen  might  in  u\\  pro- 
babihty  ufiVtid  an  iiiexhuu'&tible  inpply  ofan  essential  urticle 
of  niival  i)tort:S|  and  beiiig  Mtuate  on  the  margin  of  tlie 
coald  be  i^roiii^bt  and  sl)i]]ped  with  little  inconvenience 


iCie     j 
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tried. 


rspeu»e*.  It  would  ho^vever  be  great  injut»tice  to 
Alexmnder  Cochratie  not  to  alotc  explicitly,  thut  he  has 
vauouj  ttme^,  during  hiH  lon^  and  active  commaQd  on  the 
Leeward  ]i>l»nd  t^tutiotu  taken  con!>idenable  paina  to  ioiurea 
proper  and  fairtrtnl  r>ft]ii)»  mineral  prodirctton  for  the  highly 
iniportitnt  ufes  of  which  it  its  generaHy  believed  to  be  capa- 
ble. But  vvljethtT  it  hasurlstn  from  certatn  perverse  occur* 
rcnccsf  QV  from  the  prejudice  of  the  uiechanical  buperintend^ 
aot^  of  the  colonial  dock-  yardn,  or  really,  as  some  have 
pretended,  from  an  absolute  unfitne«9  of  the  subarance  iu 
question,  the  vie«»  of  the  gallant  admiral  have  been  iura- 
riably  thw'Hrted,  or  his*  exertions  rendered  altogether  fruiUess, 
I  was  at  Antigua  in  1809,  when  a  transport  arrived  laden 
with  this  pitch  far  the  use  of  the  dock  yurd  at  English  Har- 
bour: it  had  evidently  been  hastily  collected  with  filtlecsi 
o^2eal  from  the  beach,  and  was  of  (bourse  much  contamina: 
with  sand  and  other  foreign  subslancea.  The  best  w 
would  prohubly  be  to  have  ii  proptrly  preparidon  the  spot. 


I 


and  brought  to  the  state   m  which   it  may  be  servictable*^J 
A  preteryativ*  pre*>«>U9ly  t©   »*•  exportatioo,     !   have  frequently  seen  i^M 
«faiftoiwo7in«.  used   to   pay  the  bottom*  of  stnoU' ves^teU,  fur  which  it  if 
particularly  wtll  adapted,  an  it  preserve*  them  from  the  nu- 
merous tribe  of  wofm^  so  abuiubnt  in  tropical  cousitrie^f. 

•  Thii  inland  contains  also  a  j^ixal  quautily  uf  valuabk  timber,  and 
Kevcrai  j^latiu  whicli  yield  rarcllpnt  broip. 

'f  The  diflVrrut  kind^  oftiktumca  bare  always  be^n  fuuRd  purticalarly 
Abnoxloaa  to  tbr  clau  ofinaectn ;  tbere  can  be  little  doubt  but  ihat  they 
llirnied  iugrrdieali  in  Ihe  Esryptitncuoipouad  for  emb^mtnff  bodies, 
and  ibe  Arabuuvt  are  said  (q  avail  tbeiii»elvet  of  tb«ai  in  |UescfTimp  il 
tit|ppin{a  of  tbcir  horacs.     Vldt  J  joicsou'tf  Mia«xaU»fy. 
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There  leeniB  indeed  no  reoson  why  il  should  oof,  when  duty 
prepared  and  atteauntt'J,  be  a^iplit'ablc  to  nit  the  purposea 
of  the  petrolenm  of  Zaule.  u  well  kaow  n  urticle  of  troTOfoerre 
in  the  Adriatic,  or  that  of  th.'  diFturl  iti  Biirmah,  where 
4000O0  l)<fi:sheud«  are  aaid  to  be  collf^cted  utinually*. 

It  15  obst^rvetl  by  capiitin  Mallet,  in  hin  Short  To|w>2fira- 
phiral  Sketch  of  the  Ulnml,  ihwt  **  near  Capp  la  Breu  (In 
•*  Brave)  a  littlu  «o  the  south-west,  is  a  t?nlf  or  vortex, 
*'  which  in  stormy  weallier  pushes  out,  rabinf^  ihe  water 
**  five  or  six  feet»  and  covers  the  inrfure  for  a  roosidernble 
•*  distance  with  petroKum  or  tor;"  nnd  he  adds,  that  **  on 
**  the  east  coabt,  in  the  Buy  of  Miiynro,  there  is  another 
**  gulf  or  vortex,  niinilar  to  the  former,  which  iu  the 
*'  months  of  March  and  June  produces  a  detonation  like 
"  tlmnder,  hnvini^  bomc  flame  with  u  thick  black  ttmoke, 
**  »hich  vrtni^hes  uwaj'  immediiiVely ;    in  about  twenty-four 

t**  h'jnr»  afterward  i^  fomid  ulon^  the  shore  of  the  bay  a 
•*  quantity  of  bitumen  or  pitch,  obout  three  or  four  inches 
••  th»ck,  which  \s  employed  with  success''.  Captain  Mallet 
likewise  quotes  Gumitb,  a#  &tatin>^  in  his  Description  of  the 
Orinoco,  that  about  seventy  years  ago,  <•  a  spot  of  land  on 
•*  the  western  coast  of  this  i&land,  near  half  way  between 
*«  the  capital  and  Indian  village,  sunk  suddenly,  and  was 
**  im mediately  replaced   by  a  htaatl  lake  of  pitch,   to   the 

»««  greiit  terrourof  the  inhiihitants", 
I  have  hud  no  opportunity  of  ascertaining;  personally 
whether  these  stateineuta  are  accurate,  thou<;h  suflicientiy 
probable  from  what  i*  known  to  occur  in  other  purts  of  the 
world ;  but  I  have  been  informed  by  several  persons,  that 
the  SI  a  in  the  neji^hbourhood  of  la  Brave  is  occauiooally 
covered  wvth  a  fluid  bitumen,  and  in  the  south-eH*itern  part 
of  the  inland   there  is  certainly  a  similar  colki^tioo  of  this 

P  bitumen,  though  of  less  extent,  end  many  such  detached 
*«pots  of  it  are  to  be  met  with  in  the  woods  :  it  is  even  said, 
that  an  evident  line  of  communication  may  thus  be  traced 
between  the  two  great  receptucles*  There  is  every  proba- 
bility, that  in  all  these  cases  the  pitch  was  ortginalLy  fluid. 
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reaervoii  of  it. 


'     •  Vide  Aikio's  Diclioiuu^  of  Chemistry,  quoted  from  Captain  Co« 
ia  the  Asiatic  Researches. 
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Aud  hfis  titice  bptoine  inspissiittfd  by  exposure  lo  tKe  oir, 
)iapp«ne  in  ihe  Dend  8t*rt  atid  other  purts  of  thir  ea»t. 
Geolof;Ical  m-       It  !»  for  guolo^wts  to  explain  tljf  orij;iu  ot  ihi^  ^in^ular 
qoin«  diffi-     phenomenon,  antl  ♦'uch  »t'cl  will  doubtlthh  give  u  solution  of  fl 
cult  in  lUii         ,,/*»!  I-  I-  «»     ^  V 

couiury,  *"*^  djlticulfy  tttcoroiug  to  it«  peculiar  Itfuelh.    lo  fmnic  iiny  ^ 

very  satlsfticloiT  hypoihe^is  on  the  »ubjt:fct,  would  requiie  a 
more  exact  itivestiguliod  ol  the  iit.ighbouniii;  countrj ,  and 
particularly  to  the  boulhwurd  utid  eastward,  winch  I  had  not 
an  opportunity  of  visltiug.  And  il  must  be  remertib^red,  that 
geological  inquirit  g  ore  not  conducted  here  with  thjittocility^ 
fvbich  they  are  in  bome  other  partti  of  the  world  ;  the  boil  15  al^| 
moit  iiniversidly  covered  with  thetliiekest  und  moRt  luxuriuiit 
vepfflaitou,  imd  the  stranger  i.s  soon  exbaajjlf-d  nnd  oveicome 
by  the  seoiciiin;^  ray^  of  u  vfrticul  hihi.  iuimt-dtsit^'ly  to  the 
louthv.rird,  the  face  of  the  country,  as  seen  from  lu  Braye,  i$ 
a  goud  deal  broken  and  ru;;ged,  which  Mr,  Anderson  attri- 
butes to  some  convul&ion  of  nature  from  subterraneiiu  tjre«» 
»l>ring<  in  in  which  idea  he  is  confirmed  by  huvtn^  found  m  Ihe  n«i);h* 
ilii  wotSl^''"'*  bonriiii^  woodb  several  hut  bpnuj^js.    He  is  indeed  ufopmioo« 

that  thi»  tmct  has  experienced  (he  effeels  of  the  volcanic  I 
power,  which,  as  he  suppo>es  elevated  the  ^rvut  mountains 
on  the  main  and  imrlheru  f*ide  of  the  is^faud**  The  pro- 
duction of  ull  bituminous  hub&liinceshn^  certainly  witVi  pluu- 
fiibility  been  attributed  \o  the  action  of  ^ubterraneau  fiies  ou 
beds  of  coal,  bein:^  separated  in  a  similar  tnuoner  us  when 
eflVcted  by  urlifit  ial  heat, and  ihud  I  hey  niay  be  traced  thrtiugb 
the  varioui*  transformations  of  vegetable  matter.  I  wus  ac- 
Necoalknown  cordingly  particular  in  my  inquiries  with  regard  to  theexitt- 
10  tiutt  here,  ence  of  bed&  of  coal,  but  could  not  learn  that  there  was  any 
certain  trace  of  ibis  substance  in  the  i?.land  ;  and  though  it 
luay  exist  at  a  great  deptlt,  1  feaw  no  strata  that  indicate  it. 
A  friend  indeed  gave  me  ^pecimrnB  of  u  kind  of  bituminous 
nhale  mixed  with  sand,  which  he  brought  from  Point  Cedar, 
about  twenty  m'les  distant;  and  J  find  Mr.  Anderson  speaks 
of  tiie  »oit  near  the  Pitch-lake  containing  burnt  cinders^  but 
1  imagine  he  may  have  taken  for  them  the  auiall  fragments 
*jf  the  bitumen  itself. 

An  exauiinatiou  of  this  tract  of  country  could  not  fail,  I 


♦  Vidr  70^^  ^^^-  f  Mlos-  Ti&na.  j    or  A) 
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Ihlok,  to  be  highly  gratifviiig  to  ,those  who  einhrnce  ihe  Hniiontma       i 
Hiittoniim  tht?ory  of  the  Earth,  for  they  rnij^iit  behold  the*****^*      H 

nnaierous  bnuichcs  of  one  of  the  largest  liveri  of  the  world  ^H 

(the  Orinoco)  brio^lnj^  tiowii  so  amuzmg  n  quantity  of  eurthy  ^H 

pwrltclt'fi  a^  lo  diNcoloor  llic  seu  in  a  roosi  remaikubic  imui-  •  ^M 

iipr  for  tnaoy  leaj^ties  disTanT*;  tht'V  mij^ht  see  thef-c  earthy  ^H 

p«rtide3  dt^posttecl  by  the  iiiiliieDce  of  nowrrful  currents  on  ^H 

the   tilioffd  of  the  ^nlf  '»f  Paria,  an<l  |iiirti«Hilarly  on  the  ^H 

wi'stern  Hide  of  the  islniid  of  Trinidad ;  they  mij^ht  tliere  lind  ^M 

vast  coltections  of  hitiiminnus  (inb£tHnce?«,  beds  ofporcchihi  ^H 

jai^per,  and  sueh  other  hmho^,  as  miiy  retidily  be  supposed  to  ^M 

OTise  from  the  modilied  ju^tion  of  heait  on  ?tich  vpfretuhlL'  and  ^H 
rartliy  material?  as  the  natijr?  are  known  aetnally  to  deposit,          ^        ^M 

They  would  further  perceive  no  vt'ry  vtigne  traces  of  sithter-  ^H 

TflneHiT  fire,  by  which  these chani^^s  njuy  hiive  been  effected,  ^M 

ami  ihe  whole  tract  elevate*!  above  the  ordimiry  level  t>f  the  -^K 

general  loose  soil  of  ihe  connitry,  a^*  for  liistaiice,  hot  sprinys,  ^| 
the  vortices  above  metitioiied,  the  frequent  occurrence  of 

earthquakes,  and  two  seniivoicttnlL' monndaut  Point  Icnque,  ^h 

which »  though  not  very  ne:ir»  throw  lii;bt  on  the  general  cha-  ^H 

Tucter  of  the  country.    WJlhont  pledging  myself  to  any  par-  ^H 

•  N©  iCfiic  can  bt  mon»  niagnificcnl  ihaa,  lliat  prrflCiited  on  a  war  ^ 
ftpproucH  to  tlipntirth-iiVOfitriH  ct'U>;  uf  TriuidjiL     Tlit- sta  is  not  fnily  ^ceiitt. 
cUangcdfiOm  a  lio^kt  gii^ni  U*  a,  iltip  ttrowa  ci»lour,  butliii:*  m  i^n  i-xtra- 

ordfitinry  d^ffiee,  lliai  rippliii*,  rwivftisrfl,  and  wbUlin'^  moliun,  wlikli  ^ 

r.riscs  from  the  Tiokiici'  olr  conlemlinjj  rrrrent*,  and  which  pnvaitl  Lefr  ^^| 

ru  so  rcmarknljle  a.  mttiiiinT,  i^atdciiliirly  at  thnso  st^aKouswlu'n  the  Ori-  ^^| 

iioco  is  swollen  by  period iral  rains,  that  ircs*iiis  arc  nut  tiufr€q«fut1^  ^^^^H 

Ecveral  day*  or  wttka  in  sumniinj;  tbi'iUj  o.'   pfrhapa  are  irrrttbtibly  ^Pj 

borne  b*foie  tUttn  fur  out  of  their  ileniined  track.     Tltf  dark  vtrdurc  ^ 
of  lofty  mouMtainH,.  I'nvpitd  wiih  inipcuetral»U'  wiwjdti  li»  the  vnj  surn- 
OttitK,  whence,  in  the  must  humid  of  climtilci,  lorr<?»ls  unjurtuausly  rush 

llnttiis;h  d?ep  ravitic?  to  the  spa-,    ihrt-c  narrow  pavisnii^rii  intu  the  gulf  ^h 

of  Parin,  between  rugged  nioHnl:iinn  of  brown  niicaceuus  schUt,  on  the  ^H 

carernous  siiletiuf  whirh  the  rddyln;r  siir^c  dn^heM  uilb  fury,  and  u here  |^H 

a  vuiificl  mu&t  nceetiE^arily  tie  fui  Koine  rime  eniUnyed,  witb  u  dej^th  uf  ]^H 

irater  scarcely  to  lie  f:ttiointd  by  tbc  lead,  jncsciit  ulto^clher  a  i^ccne  ^H 

which  may  well  be  conceived  to  have  impreiKs^'*]  iht  mind  of  the  navi-  ^| 
gator  who  firnl  beheld  it  with  cons'tdi'rable  nurprisc  itiid,  iiwe.     Colura- 
bus  made  this  Und  in  bis  third  voyage,  mtid  g;avc  it  Ihe  name  of  ihe  Inferm^es  of 
Bncaa  del  Dr9fto.     From  ihc  wonderful  diKCtdoration  and  4urbidJ1y  uf  Coiumbui. 
the  water,  be  sayaciously  concluded ,  that  a  very  large  river  was  near, 
■ud  cunsequentiy  a  great  contlucnt. 
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ticular  s3stem  of  gtolojj'y,  I  oonfests  an  explanation  ^^imlUf 
lo  ibi"  opiifart  to  me  siifficieully  probable,  an<l  con-^rirmiiC 
with  the  kuown  phenomena  of  nutiire.  A  vast  riter,  Vtke  the 
Orinoco,  raust  for  «geh  havi?  rolt^-d  down  greiit  qutintities  of 
woody  Bfid  vej^etable  bodies,  which  from  certain  caubL'^i,  as 
the  i»>fiuence  of  currents  uud  eddi«^,  may  htttre  been  arrested 
and  accumuliit'^d  in  I'txttrular  plucen ;  they  may  tliere  huve 
undHrtronf*  those  tranhformations  and  chemical  changes, 
which  various  vr^pptahle  eubslances  Bimilarly  situate  have 
been  proved  to  suffer  ui  other  parts  of  the  world.  An  occi- 
dental tire,  such  as  in  known  frequif  nlly  to  occur  in  the  bowtfis 
pf  the  Earth,  mny  then  linve  operai^cd  in  separntin^rAnd  Hri*'- 
hlg  off  the  newly  formed  hhumen  more  or  lews  combined 
with  fiiliceous  and  ttrj^ilfaccoiis  earths,  which  forcing  its  way 
through  the  burface,  and  afterward  beconiincf  inspissated  by 
exposure  to  ihe  air,  miiy  have  occasioned  ^qch  kCeues  as  I 
have  ventured  to  dpscribe.  The  only  other  country  hccu» 
IinUar  coon  ^**''''y  •t^semblnig  this  purl  ofTrinidttd  of  which  I  recollect 
trjioTaUry.  to  have  read,  is  that  which  borders  on  the  gulf  of  Taman 
ill  Crim  Tartary :  from  the  re[>re!tei>tation  of  iravellem, 
!ipring«  of  naphtha  and  petroleum  eqoiiUy  abouod,and  they 
deijcribc  volcanic  mounds  precisely  wmilar  to  those  of  Point 
Icarjue,  Pallas'^  explanalifjn  of  their  ori««in  seems  to  it\e  very 
satis  factor  Vf  and  1  ihitik  it  not  improbable,  that  the  River 
pon  and  Sen  of  .^jsof  may  have  acted  the  same  part  in  pro* 
diicinrr  tlie^e  appearances  in  the  one  case,  as  theQrinopo  and 
gulf  of  Paria  af>pear  to  have  done  in  the  other*.  It  may 
be  su]»posed  that  the  destrui'lion  of  n  forest,  or  perhaps  even 
0  great  Savanna  on  the  spot,  would  be  a  more  obvious  mode 
of  accounting  for  this  singular  phenomenon  ;  but,  ««  I  ^htU 
immediately  state,  alt  thi^  part  of  the  island  is  of  recent  a1->  ^M 
luvial  formation,  and  the  land  all  alon^  this  coa^t  is  daily  ^| 
recel vi!,]2f  a  considerable  accPNsi on  frouj  Jhesurrouo«)in^  water^ 
The  Pilcli-lake  with  the  circnmjarent  tract,  brin  ;  now  on 
the  margin  of  theteai  must  in  like  manner  have  had  an  origin 
of  no  very  di-tant  date  ;  bt^ides,  accortbng  to  the  a]io*e  rc- 
prehcntution  ofCafit.  Mallet, and  which  has  been  frequently 
corroborated,  a  fluid  bitumen  oo;^e«  up  and  riset  to  the  au 

f  VicJ«  Universal  May.  for  Feb.  j80a,  Mrt.  Qatbrie*!  Tour  in  the 
^aariUe,  or  Voyagct  de  flalla^, 
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face  of  the  wnter  on  both  »ides  of  the  islanrl,  not  where  ihe 
sew  has  cJiicroached  on  and  overwhelmed  tht^  ready-formed 
\nw\f  but  wher«  it  is  obviou*]y  in  a  vi-ry  vapid  manner  depo- 
siting aiu)  formiDg  a  new  soil. 

From  a  consideration  of  the  qreat  bnrdness,  th**  siieclfic  Mr.TIafcl 
gravity,  and  the  general  external  chnracters  t>f  the  «|ieci- ■^i^P**'^^"'"' 
mens  submitted  a  few  years  a^o  to  the  examiuaiion  of  Mr* 
Ilatchett,  that  gentleman  was  ted  to  ^u(»posc,  thata  con- 
alderable  part  of  the  aggregate  ma&s  at  Trinularl  was  not 
jinre  niitieral  pitch  or  asphaltmn,  but  rather  a  |ioroiis  stone 
of  the  urgiilaceous  ^euus  much  iojprei^nated  with  bituuipn. 
Two  ^peclmeiia  of  the  more  lompact  and  earthy  sort,  an-  S;>rc;nionft  an- 
.^lysed  by  Mr.  Ilaicheit,  yielded  about  32  and  3C  ^^^^'-l^^^Y^^* 
tent  of  pure  bitumen  ;  the  reaidnum  in  the  crncible  con- 
sisted of  a  sjiojif/y,  friable,  and  ochraceoua  siont* ;  and  100 
partF  of  it  afibi'ded,  a^  far  us  could  be  dctcrnniued  by  a 
single  trial,  of  silica 60^  al limine  TO,  oxide  of  iron  10,  car- 
bonaceous mutter  by  estimation  1  I  ;  init  the  smallesit  tnices 
of  lime  c<juld  he  discovvr^c],  s-o  that  the  stibstuucc  has  no 
iiQiilarity  tn  the  bituminauB  liiOf stones  which  have  beea 
noticed  iu  ditferent  parts  of  the  world*,  I  have  already 
remarked*  that  this  mineral  produftion  differs  considerably 
in  diffVrent  pltices.  The  ai.R-cimcna  examintd  by  Mr* 
Hatchott  by  no  means  correspond  in  character  with  ihe 
great  mass  of  the  lake,  which,  in  moat  cases,  would  doubt- 
\t^^^  be  found  lo  be  infinitt-ly  more  free  from  lonibt nation 
Hith  earthy  substance?*;  though  frfuii  the  mode  of  origin 
which  1  have  assigned  to  it,  this  intermixture  may  be  re- 
garded as  more  or  less  nnavoiduble.  The  an:it\sj§  of  the 
stone  after  the  separation  of  the  bitumen,  as  Mr.  f  latchett 
very  corrjpctly  observes,  accords  with  tho  prevalent  soil  of  the 
country;  and  1  may  add,  with  the  sod  daily  deposited  by 
Ihe  ^aU,  and  with  ihe  eotnposition  of  the  porcelain  jasper, 
in  immediate  contact  with  the  bituminous  mass. 

All  the  country  which  I  have  viaited  in  Trinidad,  is  cither  Geology  of  th% 
decidedly  primitive  or  rdluviab     The  gre«t  northern  ranjfe  island, 
of  mountains  which  runs  from  east  to  west»  and  is  connected 
with   the    highlands   of  Paria     on    the   continent    by   the 


•  Vi4f  LiTincaa  Traaa.  vol.  e. 
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i^f^laiidfl  at  the  6ocaE»  consists  of  gnt'ibSt  of  roicu  ^btc  eoil* 
tainiog  grewt  masses  of  q«artz»  mid  in  many  places  up. 
proHchiDg  HO  iiiucli  to  tlie  nature  of  tulc»  a*  to  render  the 
soil  quite  unctuous  by  its  decomposition,  and  of  rompaci^v 
bluish  gray  limestone,  witli  fre<]uent  veiuA  of  vvhite  crys*^| 
taMized  curbonate  of  lime.  From  Tne  ftxjt  of  the^e  luount- 
ains  for  many  lea^^uas  to  the  southward  there  is  little  else 
than  »  thick,  fertiif,  argillaceons  toil,  without  a  t»tone  or  u 
single  pebble.  Tliislrart  of  land,  which  is  low  and  per- 
fectly level,  is  evidently  formed  by  the  deirifus  of  the 
mountains,  and  by  the  copious  tribute  of  the  waters  of  the 
Orinoco,wliich,  beinj»:  deposited  by  the  influence  of  currents, 
j;rodu8ilty  acrumulates,  and  in  a  chmafe  where  vegetation 
is  astoniahiti^ly  rapid,  is  speedily  covered  with  the  mangrov*^ 
and  othtT  woods.  It  \h  accordingly  observed »  that  the 
leeward  side  of  the  iijland  constantly  encroaches  on  the 
gulf,  and  maritie  fthells  are  frequently  found  on  the  land 
at  a  constderablo  distance  from  the  sen.  This  is  the  cha- 
racter of  Naparima  and  the  greater  pait  of  the  country  1 
pd    saw  nlong  the  const  to  U  Brave,     IL  is  not  only  in  forming 

'*^'^;^*^^""'*'^  r  «»*!    vxtendinit   the   coa^l   of' Trinidad »  that  the  Orinoco 

;«r>d  rhn  river  of  ,  . 

Jltuazons.         exrrts  its  powerful    H-^eucy;    cnopenitni*^  with   its   mij^hty 

bititer  flood,  the  Amazona,  it  has  manifestly  formed  all  that 

line  of  coa.st  and  vast  exiejit  of  country,  included  betwee 

the  extreme  Lranthes  of  ench  river.     To  use  the  langua 

of  u  writer  iu  the  Phiiohophioil  Transactions  of  Edtnburgli^ 

**  If  you  cast  your  eye  upon   the   ma|i   you  will  observe, 

•'from    Cayenne    to  the  bottoui   of  the  gulf  of  Paria,  thta 

**  inimeose  tviict  of  swantp  formed  by  the  sediment  of  these 

**  rivers,  and  a  similar  tiact  of  shallow  muddy  coi&t,  which 

*«  their   continued    operation    will    one   day    elevate.     The 

'*  sediment  of  the  Amazoni  is  carried  down  thus  to  leeward 

**  (the  westward)  by  the  constant  currents  which  set  along 

**  from  the  southward  and  the  coa&t  of  Brazil.     That  of  the 

**  Orinoco    U    detained    and     aliowed   to    settle   neaf   i 

**  niouths  by  the  opposite  islnnd  of  Trinidad,  and  still  mo 

••  by  the  monntnin^  on  ihe  iniiin,    which  are  only  »eparatr<f 

**  from  thai  island  by  the  Hocas  del  DiHgo.     The  coabt  of 
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•*  Guinta  lips  retaiiined,  as  it  were,  the  jjreat  eddy  or  resimjfi 
**  place  for  the  tvubhings  of  great  part  of  Soutli  Amerird 
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for  ages;    and  its  own  comparatively  smaU  streams  have 
•'  but  iDoditied  here  and  there  the  grand  dt.'pos"-t*," 

Having  been  amply  gratified  wub  our  Tisit  to  this  sin- Political  txcvr 
giilar  place,  which  lo  the  usyal  mairuificence  of  the  West  ;;f  i^*'''';'*"^*^: 
Indian  lundscupe  unites  the  striking  peculiarity  of  the  local 
scene,  we  reembarked  in  our  vessel*  nad  stood  along  the 
const  on  our  return.  On  the  way  we  landed,  and  visiited 
the  plantations  of  several  gentlemen,  who  received  u*  with 
hospitality,  and  made  us  more  fully  acquainted  with  the 
state  of  ibis  inland:  a  colony  which  may  with  truth  be 
described  as  fortunate  tn  its  bttuiition,  ftrrtile  in  its  soil,  and 
rich  beyond  measure  in  the  productions  of  imlure;  pre- 
senting, in  ijliort,  by  a  rare  combination,  all  which  can 
gratijy  the  euTJosity  of  the  naturalist,  or  the  cupidity  of  the 
planter;  cifstruined  in  the  developement  of  its  astonii-hing 
resources,  only  by  the  inadequacy  of  population,  the  tedious 
and  ilt-defined  forms  of  Spanish  jtistfct\  and  the  severe, 
though  we  hope  transient,  pressure  of  the  times. 


vn 
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R,  Vauquelin   having  requested  me   to  examine  the  e-vj^*    .• 
cause  of  that  purple  smoke,  which  arises  from  indigo  exposed  of  the  purple 
to  heat,  1  made  some  experiments  for  the  purpose,  of  which  j^^'*^^"'"*     ^| 
the  following  are  the  results.  ^^ 

Sect.  1.     On   distilling  tndi^^o  with   a  gentle  beat,   the  y^^^j^  ^£  |^^^ 
products  were  :   1,  an  ammonittcal  water  :  2,  sulphur^  unit-  on  indigo, 
ed  probably  with  oily  hidrogeti :  3,  a  thick  oil  of  a  brown 
colour,    containing    carbonate   and   acetate  of  ammonia : 
4i  prussiateund  bid  rogu  retted  suiphnret  of  ammonia:  5,  a 

•  Vide  Mr*  Ltichcad'i  Ohser,  oti  the  Nat.  His  of  Guiana,  Eiim. 
Trans,  vol.  *.     Sec  Joiiinal,  4lo   series,  vul.  11,  p,  352. 

t  Jnurn.  dc  Phy».  mX  LXV,  p.  309.  Abridged  from  the  paper 
read  ti*  the  Institute,  July  the  I3th,  IS07,  A  fuller  account  i»  iuBcrted 
in  tbf  Aun.  de  Cliioj.  toT.  LXVIj  p.  5,  of  wliicb  the  tr&D:$lator  has 
occiutioamlljr  availed  himself. 

purple 


SI' 


ExreaiMSNfft  on  iflTDrco. 


1h^  mode  of 
purple  flUUcr. 


purf^ie  matter  rrystalVized  in  small  silky  tufts  at  the  summit 
ot*  the  ictort :  ii«  a  vfry  bulky  uitrogenous  coal,  yielding  a 
praEistate  when  cnlclned  with  {>otaflh:  7,  some  gaases^  which 
I  did  not  exaniine. 

The  purple  mailer  being  the  principal  ohject  of  my  re- 
Bearch,  it  v'ES  necessary  to  have  recovirae  to  <M>aje  alher  mode 
of  obtaining  it  in  a  Mate  of  ptirity,  for  that  1  obtained  by 
distittation  was  contaminated  with  the  oil,  which  anise  with 
it.  The  process  that  succeeded  best  witli  me  was  heating 
in  a  platina  or  silver  crucible,  surrounded  by  a  charcoal  fire, 
S  dec.  [7'7  ^Tsl  of  indigo  in  fine  powder:  when  the  purple 
matter  crysialllzed  iii  needles  in  the  middle  of  the  crucible. 
It  is  necessary  ihat  the  crucible  be  kept  well  closed  duriitg 
the  process,  wnd  uUo  for  sonfieiime  after  tl  is  removed  from 
ihe  furnace,  otherwise  the  indigo  would  take  fire. 

1  shall  describe  below  the  propertieti  of  this  sublimed  mat- 
ter, which  had  not  wholly  escaped  the  oVjservation  of  Berg- 
man ;  merely  observing  here,  that  it  h  the  indigo  separated 
from  all  those  matters  with  which  it  is  combined  in  what  is 
sold  by  this  name.  At  present  1  sliall  proceed  to  examine 
the  nature  of  thci^ie  6ub5luncL'4»  and  the  methods  of  separate 
ing  them. 

Sect.  II,  ArL  L     Indign  finely  powdered  was  intused  for 
twelve  hours  in  water  htuted  to  90**  or  lUO''  F.,  in  a  clo^^ed 
glaits  ves&el.     llie  decnnted  liquor  retaining  some  indigo  in 
fuspensioii,  it   ^a^  hitertfd  ;  and  the  iudigo  was  exhausted. 
by  repeated  infusion  and  decoction. 

a,  The^e  liquors  being^  united  and  distilled  yielded  an 
odorifuTous  wattr,  a  little  qinmoniacal  ;  and  I  suspect  it 
contained  al»o  sulphur.  Mean  time  a  greenish  powder  wa« 
precipitated  from  it,  which  assumed  a  blue  colour  from 
rontact  with  the  air*  Thibi  aubstanctr  exhibited  alt  the  cha* 
racters  of  'mdigo,  whtnce  I  infer,  that  part  of  the  indigo  in 
that  of  the  shops  iii  disoxigenated,  and  dissolves  iti  water  bj 
ujeans  of  the  aramonin. 
flrctn  Dtaticr.  A.  Lonjj  afttr  the  separation  of  the  difjoxigenated  in'dij^o, 
a  tloccniont  precipitute  appeared  of  a  peculiar  bubstnnce, 
which  I  shall  call  jzrcrd  matter ;  and  which  had  the  foHow- 
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tJJKMtfganated 


4 


•I 


m- 
the 


propcrtic&.     It  is  vtry  little  soluble  in  water,  unless  by 
intermi-diunn  of  an  alkali.     It  then  assumes  a  reddiih 
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colour*  which  acids  change  to  a  green  by  saturolinw  the  al- 
kalL  When  the  solutions  are  concent ruttt!,  the  gwen  mat-, 
ler  falls  down  in  green  flocks.  Alcohol  dissolves  ihis  pre- 
cipitate, and  forms  a  red  tincture  ;  but  this,  when  spread 
QUt  thin,  or  mixed  with  water,  appears  green,  aa  it  does  when 
viewed  ou  its  surface. 

c*  Alf'ohol  being  added  to  the  concentrated  liquor  i,  fiom 
whtijh  the  green  oiatter  had  been  precipitated,  separated  a 
substance,  the  taste  of  which  was  s»tighlly  bitter  and  astrin* 
gent,  and  whrch  burnt  on  the  coals,  dilTus'mg  a  smell  of 
eiiipyreumatic  vuiegar.  The  alcohol  acquired  a  reddish 
colour,  owing  to  the  combination  of  green  matter  with  am- 
monia. 

Thus  the  substances  separated  from  the  indigo  by  water 
were»  I,  ammonia:  9,  indigo  at  a  minimum  of  oxidation  : 
3»  a  green  matter:  4,  a  slightly  bitter  and  astringent  matter, 
of  a  yellowish  brown  colour.  Of  these  tlie  2d  and  3d  are 
lield  in  solution  by  the  ammonia. 

lOU  partb  of  indigo  lost  12  by  treatment  \*ith  water. 

An.  II.     From   the  indigo  exhausted   by  watar  alcohol  Action  oC 
took  up,  1,  some  green  matter:  !2,  a  matter  that  I  call  red  •''*''°^'''' 
re»in  :  3,  indigo  at  a  niaiiiuium  of  oxidation, 

*Vhe  inbotubility  of  the  ^reen  matter  in  the  treatment  with 
water  (Art*  I.)  i  ascribe  to  the  wont  of  a  inlliLiciit  quantity 
of  ammonia  to  dissolve  it  entirely^  and  the  aQBuity  of  the  red 
matter  for  i  U 

The  principal  difference  between  the  red  re<3in  and  the 
green  matter  is,  xlmt  the  latter  is  rendered  red  by  alkalis, 
and  that  this  compound  hecoibes  green  by  the  addition  of 
au  acid  ;  while  the  colour  of  the  former  is  not  changed  either 
by  Hcids  or  alkalis,  only  acids  produce  with  it  a  red  floccu- 
lent  precipitate* 

"In  acting  twice  on  ihV  in3igo  ulcohol  took  up  c>0  parts 
from  the  88  left  by  the  water.  1  suffered  the  alcohol  to  act 
ou  it  no  h*nger,  when  it  began  to  ae^juire  u  viuJet  tint. 

AnAiL     Murimic  acid  dissolved  10  parts;  2  of  which  Aciian of ttij 
were  iron  mixed  with  aluntine,  si  carbonate  of  lime,  nnd  (jri>i*caud. 
probably  red  matter,  that  was  dissolved  in  the  acid  alter  be- 
ing deco.iiposed^ 


The  preceding' ex pcrimcut  having  shonu,  thut  the  indigo  j: 


was 
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Grcr'n  matter 
ruble. 


wad  not  complt'tely  divested  of  foreign  colouring  matter,  I 
treated  it  ajjain  with  ulcohtd,  till  this  liquid  became  blue. 
l{y  this  treatment  it  loi^t  4  part$  of  red  remn,  mixed  with  a 
Ult1eindin;o. 

In  these  different  processes  the  indtgo  lost  0*52  of  foreign 
tnatter,  which  reduced  it  to  0*48,  from  which  0'03  more 
most  be  deducted  for  the  ?*ilex  it  still  cobtains. 

Every  sort  of  indigo  does  not  yield  the  same  results  on 
analysiu^  uh  that  o{  Gnatimula,  on  which  1  operated.  In 
most  the  green  matter  rhaiiij;ed  to  a  fawn  roJour  ;  it  became 
very  red  on  the  uddiiion  of  alkahi*;  but  acids  did  not  render 
this  compound  green.  One  speritneu,  in  prelty  thick 
stpnire  takes,  of  a  bluck  blue  coiour,  yitldt^  me  no  indigo 
ata  ifjiniiuiiiD.  Its  a^hes  contained  more  iron  than  that  of 
Guutimata»  and  ulso  map^ntsia.  Some  indvi;o,  which  I  wua 
informed  carfie  from  Bengal,  yielded  n*e  a  twentieth  of  in- 
digo uL  a  minimum;  and  its  wihv6  contained  •  little  auU 
phate  of  lime,  lu  some  indigoes  1  found  traces  of  piioyphate 
of  lime. 

It  m  not  very  common  to  find  the  preen  matter  in  full 

S  possession  of  \x^   properties:    sometimeu  yellow  extractirc 

mutter  is  so  predominant,  that  it  is  difficult  to  detect  it ; 
.  and  sometimes  no  vestige  of  ii  is  to  be  found.     In  general  I 

r  remarked,  that  those  indiLjnes,  which  coivfaint^d  most  am- 

monia, container]  al&o  moreindi<>;o  at  a  minimum,  and  more 
'  green  matter,  than  olhers.     The  indigo  of  Java  afforded  ine 

the  last  in  itt*  greatest  purity. 
-  '"  I  consider  the  colouring  matters  arrompanying  iDdii;o  a:* 

originating  from  the^ame  tubatance  variously  modilied. 

Sect.  in.  The  source  of  the  purple  smoke  was  now  easily 
detected.  On  heating  successively  the  ^reen  mHtt»*r,  ex- 
tract, and  gum,  extracted  hy  wnter,  and  the  red  resin  ex- 
tracted by  alcohol,  no  purple  smoke  was  perceivable.  But 
trying  the  same  experiment  on  ilie  it^digo  separiited  by 
wuter,  on  that  sepHratt^d  by  ahohol,  and  lastly  on  that 
treated  swccessively  by  water,  alcohol,  and  muriatic  acid,  a 
fine  purple  smoke  arose,  miieh  deeper  coloured  than  that 
prodooed  by  an  equal  quantity  of  indigo  not  purified. 

This  smoke  is  not  llie  result  of  a  decomposition  of  the 
's"*'^^''*"^'**^' indigo  by  heat:  for  we  found   by  ex[>er)ineut^  that  it  was 

this 
• 


C«>lour)ng 
mattenirarioui' 

Turple  BOJoke 
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4his  colouilrjg  matter  it^«»lf  voUlilized;  and   tlmO  the  sub- 

htrtticc   cryMwIliEt-'d   in  »ilky   tufls,    obtained    by    distilling  ^ 

iudigo.  ia  indigo  in  u  state  of  purity.     These  crystaU  di&- 

stAvtfin  cont-eiit rated  Bulj)huric  actd,  itppartiug  to  it  u  fine 

blue  colour;  and  are  volatilized  anew  in   a  purple  amokt, 

when  thrown  on  u  hot  body. 

Indigo,  Iherefore,  is  volatile,  and  capable  of  ciystalliza- J*/'"'^'-^  '^^* 
lion;  anil  may  be  puntied  ei*her  in  the  dry  or  iti  the  wet 
wuy,  The  indigo  obtained  in  both  ways  is  perfectly  similar, 
except  ihiit  the  lutttr  always  retains  some  eartlvy  matter  : 
and  it  is  remarkable,  that  the  iiidtgo  purlBed  in  the  wet  way 
is  not  so  blue  us  it  was  before,  and  has  a  perceptible  violet  , 

titi|^e;  while  indigo  not  purified,  if  pljiced  by  its  side,  ap- 
pears of  a  dull  bUie. 

When  pure  indijijo  is  thrown  into  concentrated  an Iphuric  Action  of 

add,  it  tirst  iirodiices  a  yellow,  which   afterward   becomes '^'""^"^  * 

,  ,      on  ju 

gree^,  and  at  Itngtb  of  a  tine  blue.  In  J  Ins  process  the  in- 
digo undergc»e«  .^mue  ehaiii^sje  of  composiiion,  that  merits 
examination*  This  i«  showp,  by  its  being  soluble  in  a 
ij umber  of  menslrunms,  after  it  has  been  precipitated  fiom 
this  solution,  which  lic fore  had  no  action  on  h:  and,  which  ' 

is  more  t»trange,  by  its  no  longer  producing  the  purple 
Bmoke,  at  leat^t  in  the  same  circumstances,  and  appearing 
to  have  lost  il!i  vobittlity. 

Mot  alcaliol   dissoUts  a  small  portion  uf  inditro,  which  Aci'ion  of 
«;ives  it  a  line  blue  colour;  but  as    it  cools   the  colouring* 
matter  falls  down,  and  after  some  time  scarcely  any  is  re- 
tained in  solution.     If  however  the  indigo  contain  a  cerluiii 
ijuaulity  of  the  red  resin,  the  solution  will  remain  coloured 
for  &om^  monthii. 

From  the  facts  adduced  it  follows: 
I    1,  That  pure  indigo  is  purple:  Gcoerai  pro. 

^2,  That  it  is  volatilized  in   tlir?  form  of  a  purple  smoke,  Pf^^**-''  "''"'* 
crystallizable  in  needles  of  the  same  colour  :  ' 

3,  This  volatization  of  a  highly  carbonated  substance  is 
remarkable,  as  it  demonstrates,  that  the  volatibty  of  com- 
pounds dots  not  depend  simply  on  the  volatility  of  their  ele- 
ments, but  iilso  on  the  affiidty,  with  which  the  moat  dilata- 
ble are  united  to  the  most  fixed : 

4,  lud't^o  is  a  little  ^solubletn  alcohol. 

A  f  ery 
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Ituligodisoxi-        A  very  inti'rrsting  ob?er\*nlion,  for  wbirh  wv  are  ma? 
ptiuriiticd  hi-    '**  ^^'''  Vaufjueliii,  is  lUe  disoxidtition  of  indigo  by  sulp 
ilrugeo,  retfed  hidrogen,    Thisi  experiuient  provtf^  tuo  cdrious  fact 

1st,  tlmt  in  this  substHiice  eith<;r  the  whole  or  at  I«*ii*t  p 
of  the  oxigen  e^istj,  in  some  sort  separate  from  ibe  oiher  prii 
tiipln's,  s.ii»ce  it  may  be  tuktn  away,  and  reslortd  at  pleu^ui 
by  wKowiiig  the  sulpiiu retted  bidi'ogeii  to  evaporute  iu  tl 
opt'u  air,  without  deslro)inj;  the  nature  of  the  eolourij 
iiiaUfc;r.     lit  thiiii  ciriuinstaure  indigo  biii»  a  rt'*ieinbluhce 
the  nietula.     *2dly,  thut  carbon  han  no  cciiicern  iu  the  colooj 
ing  ul'  ludijfo,  sitit'e  ihiit  is  deprived  of  colour  in  circai 
htuoces  in  «'hich'it  eonliuns  ino»i  curboii. 


VIII. 


On  the  Anion  qfMHriatk  Jcid  on  Stts^trf  and  the  Nttiurt  of 
its  Priiidplei,:  In  a  l^rtcr  frvu>  Jous  Nowell,  £iq. 


To  W\  KICHOLSON.  E^q, 


SIR, 


T'ifrir  ;>C«1  'ic- 

iijg  ui»  one  of 

ihc  oxigcn, 
might  furnili 
a  clew  f^r  Ln- 
vtwtiguting  \ti 
compoviiion. 

Thfi  Miroe  may 

iniifuiuiij^iic 
ikcid. 


Dr  ?ilestley 
p«in tally  fx«> 

fe>i»  pr  ►ducod 

liiUliilt!Ct>^-\J. 


JLTis  well  kop«u,  tlmt  ihe  nitric  acid  becomes  decompo$ 
vvith  sO'iar  urdtT  cortuin  circurn&li»nce*k,  and  Ibrins  a  vef^i 
blti  acid   (iho  oxalic)    by  yielding   to  ibe  ^ngar  one  of 
elements.     If  the  composition  of  the  nitric  acid  vran  Dot 
known,  this  property  evidently  wonld  furnislj  a  v]pja  to  gtiii 
us  in  the  iavceti^aiioii  of  its  elemeotury  principli^s.     Sot 
time  ago  I  was  struck  with  the  sume  idea  >vitb  respect  to  the 
tntirijitiL'  acid ;  iind,  as  its  action  on  ^ti^^ur  bad  not  brtn  ol 
ftifV^Hi  wiih  attenliois   I   set  about  mjikm*^  experiments 
tiie  subject,  with  a  view,  if  not  to  change  the  mtjriulic  aci 
into  a  new  substance,  at  least  to  stitisfy  myself  of  the   pat 
ciiluTS  of  itB  action. 

1  vasavvare,  that  Dr.  Priestley  b'ld  obsf^rvcd  when  rnurF-" 
atic  i*aK  wns  pa^^s^d  throngli  a  solution  of  !»u;:;ui  it  p'raduulli 
acquired  a  brown  colour  and  atron*^  fimell ;  but  on  poasini 
corretit  of  tliiB  ^%  tbronf^h  a  rnoderately  stroof^  solutioj), 
\va»  couvinccd    t^r    the   exlttiiie   slowoess  of  tba    process. 

Be»id<;s> 
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Besides  I  did  not  observe  the  effects  aa  Ke  descnl>es  them, 
till  heating  the  mixture*  when  it  grew  Ulack»  aad  carbon  be- 
came depQ^iled. 

Oil  account  of  the  sloivness  of  the  process  I  substiiuted  TbeliquidflcM 
the  wewk  liquid    munitic  acid  of  the   specific  gfa^>*y  "^^ 2"^''^^^^"*' 
I'OSO  or  I'dSO  instead  f»f  the  go3,  huvinj^  fir«t  satisfied  my-  f*% 
self  by  experiiiitutd  of  the  aiiuloijy  of  the  resulis*.     In  nome  Oxinnifnatie 
former  experiments  on  the  ticiion  of  the  oxlmuriatic  gat  on  "^' ^ *"»^w«* t»y 
sugar  ussiatea  by  hettt,   I  hnd  ohtuinpd  the  iame  resultt,  ion»fdcrabk 
and  drawn  the  same  ronclysions,  us  Mr*  Cheuevix*  though  '^^•''*^  *"^ 
bis  results  Hnd   conclusions  ^ert  ut  that  time  unknown  to 
me.  it  being  only  liitcly  that  I  »aw  them  in  the  last  edition 
of  Dr.   Thomson's  System    of  Chemistry,     Mr,  Chenevix  it  formithe 
thinks,  thiit  the  oxii^en  of  the  oxi muriatic  acid  goes  to  the  '"*'^*=  ""*•    v 
formation  of  the  mulic  add,  which  is  prruiuced  during  the  • 

action;  but  ns  the  experiments  detailed  in  this  paper  will 
prove,  that  the  muriatic  acid  acts  with  facility  on  sugar, 
we  can  scarcely  doubt,  that,  after  alt  the  oxtgeq  has  been 
given  to  tJie  elements  of  sugar  from  the  oximuriatic  acid, 
the  muriatic  acid  acts  on  the  remaining  sugar,  being 
thereby  partially  decomposed* 

Vauj[[uelin  does  tiotmenttan  the  formation  of  the  mulic  acid  ^f  Vtuqu«fiai 
when  sugar  is  acted  upon  by  tht  oximunulic  g^s,  but  says,  d^^  malic  adtf 
"that  the  solution  possessed  the  properties  of  caramel  or  ***•«  ^*   ««- 
partially  burnt  sugar/'     I  have  ofien  been  at  a  loa$  wbst  ^^^  ofihe 
substsnce  to  uscribe  this  French  name  to,  whether  lorn  new  oximurittic 
product  formed  during  the  deromposition  of  sugar  by  heat,  *      *'^  •"P'* 
or  to  the  fumes  of  the  pyromucoua   or  acetic  acid,  which 
are  given  off  plentifully*     But»  if  by  caramel  i*  meant  par- 
tially  burut  sugar,  we   may  altogether  discard  this  name 
ffom  our  chemical  systems,   and  subHitnte  ihe  old   nnme 
molasses  instead  of  ilf-     Under  certain  circumstances  that 

*  Mr  nmmn  fyr  Rub&titatinic  Ibe  weak  acid  instead  of  tbe  itron; 
»«■,  tlial,  as  the  stioug:  dicld  occupies  cuusidcraUly  leu  bulk,  oo  larfa 
(juBiiuity  ui  tiugar  wuiitil  be  dissolvcil  ^  fur,  when  ibe  sugar  is  i&dded 
la  bi^e  qiiitnlity,  the  acid  becomes  difioscd  thrMugb  lt«  puna  by 
capillary  attnictioii.  Tbtre  can  be  oo  doubt  however,  that  the  action 
of  both  in  ptrft'cily  unal©u;rtttB, 

f  **■  Caramel.  Slice  hard  ok  pcrco^lum.  Drof  ae  que  les  aipoiicairM 
l»repareitt  pour  le  rhiiiue,  qui  ■cousi^te  particuHereateot  ea  du  sac» 
fort  cult.'*     Eneyc.  Frsn^   I^.  el  Ang.  Lood.  1761,    C 
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thii  substntice  is  present  in  someUmes  the  cate,  thoug\we 
do  not  rciise  the  be«t  h'fght  but  that  the  niftlic  acid  exi^ti 
in  dbunchiKce  there  cannot  be  the  lenstiloubtf  notwiihsttiftd* 
in^  the  opinion  of  8ucb  an  able  chemist  bs  Mr.  Vaoqueliu* 

The  muriatic  acid  used  in  all  the  following  experiments 
was  pure.  It  gave  no  indication  of  any  foreign  ingredienttfl 
by  the  uin:i1  rert*;enti- 

Sect.  I.     tst.  50  ^rs  of  muriatic  acid  of  the  spec.  gra^« 
1*050  were  ndtled  to  60  grs  of  !onf  sugar  at  the  tempemtni 
45*  Fur,     The  sugar  dissolved  without  efTervescence,     Th< 
titbte  of  the  sobition  whb  ucid,    though  slightly  «acchnrin( 
The  original  stiff  ncsu  of  the  acid  was  somewhat  tncreaj^fdi 
and  its  colour  changed  to   ihiit  of  a  yellowigh  brown.     Sii 
turated    wiili    a    sofnlton   of   subcarbonate    of   soda^    am 
eiraporated  at  212"*,  it  yrBflually  acquired  the  consistence] 
of  a  sirup;     and  very   pun-jcnt  white  rapours  were  given, 
off,  which  condensed  on  the. lid  that  covered  the  capsule. 
From    their  tasti^  and  smell  Ihey  appeared  to  be  the  pyro- 
mncoub  Hf'id.     If  the  50  grs  above  had  been  baturated  with 
eoflj,   the  muriate   would  have   weighed    14  grs*     14   grs 
of  muriate  of  soda  were  mixed  nilh  50  gra  of  sugur  dissolved 
in   water,    and    submit tt'd    in    even,'-  respect   to  the  same 
operation  as  the  solution  of  sugar  in  inuriutic  acid ;    when 
citactly  the  same  phenomena  presented  themselves  as  in  the 
former  case,  viz.  the  mixtnre  acquired  a  sirupy  consistence, 
apd    towards  the  close  of  the  evaporation   emitted    accti 
fume«.     Hence  it    appears,    that  ihia   chunge  lakes  pla 
without  free  muriatic  acid  bcing^  present;    of  course  tl 
aiid  had  no  sho'-e  in  ♦he  decom position.     This  change  loo 
pl;ice  ex'tictly  the  same  when  a  solution  of  sugar  ivas  evapo* 
rated  rapidly;    from  vhich  1  inl.  r»  that  cold  muriatic  act 
has  no  action  on  sngur,  except  m3  a  solvent*     Whether  i 
be  the  water  contained  in  ubnnduhce  in  the  dilate  acid 
which   di»so1vt^fl   the  sughr*  or  in  some   measure  the   aci 
ititfJft  it  would  not  be  ves y  cti*8y  to  decide* 

If,  instead  of  suturatttig  the  stofution  of  sugar  in  muriati 
ucirl  with  Hod^,  we  apply  a  hli;r!it  hcnl  for  sometime,   tl 
tnixtnre    becomes    bhick,    auij    curbon    precipictites.     T 
obluiu  all   tire  pioduclb  of  this  apparent  dt.'compoMtion«   1 
made   use  of  the  following  up[.urutU8<.     A  i^raall  vetort  wna. 

joium 
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joined  to  A  receiver  «Uh  two  neck** ;  into  one  neck  the  beak  ihe  ap{>aratut 
of  the  rrtofl  wii«  hiseited,  into  the  <»ther  a  gL^s  tube,  ^liich  ci»dt 'u*^, 
termitiuted  in  a  giuita  iiir  huUer  tilled  with  wuter.  The 
lubea  were  litted  ihroijgh  corks  into  thftr  respectivt-  iieckd» 
and  luted  pt*»tecily  mr  lij^ht  with  beea  wax,  or  with  reaio. 
liy  tills  uj/purutuik  1  wujs  enabled  tu  utcertitin  whether  auy 
gus»  except  the  uir  of  ihe  vesseb.  catne  over  duiiti^  the 
applicattou  of  beat,  ul  the  suiite  time  ihal  ibe  air  holdcf 
had  not  thf  iucoiivemejice  Umf  u  coTrmion  platu  lube,  ter- 
tniniitin^  under  the  pneurautic  9^if  If,  would  have  had  of 
adtaittin^  the  wuter  of  tlie  irou^b  iut*Jthe  refriver,  when 
iiopelled  to  it  by  ihe  buddeti  coudeusaiioii  of  the  nqueout 
vupour  ill  the  refort.  1  bIihU  now  piocfed  lo  give  the 
er[jerimeul»  hs  the  iacts  prest  uteil  thetnaeivei*  dyrlng  the 
inquirVf  bein^  persuaded  that  thin  method  19  the  mQil 
itccurate*  ab  well  us  the  most  toncibe. 

Sect.  11.    lat.  100  grsof  inynaticacidj  spec.  grav#  t  *080,  Heat  applied 
were  mixed  with   100  gi^  of  loaf  Hugar.     A  Bolutioii  of  the  loThesJuiWa 
iT    *     I  -ILL  ■     -  f        1"    1     "f  sugar  in  di- 

fugar  was  enected,  aceompauicd  by  the  einis^iou  of  a  slight  i^^ic    muntic 

pani^ent    vapour   of  inuriutic   acid.     This   solution    beitig  ^^"'^  pr*<:ipi- 

introduced   into  the   retort,  nud  joined   aud   luted  to  the 

auxiliary  apparatus  before  described,  the    heut  of  IBO'F. 

wat  epplted   by  means  of  a  water  bath  for  half  an  hour. 

After  about  ten  mif)ute«  hitd  elupsed,  abundance  of  carbon 

became  deposited,   and  adhered  to  the  bottom  and  sidev  of 

the  retort  firmly  ;  till  finully  the  aolulion  became  apparently 

solid  from  the  copious  deposition  of  carbon.     During  thin  N'o  gas  ci 

chantfe,  not  the  least  quanllly  of  gas  came  over,  except  the  ^^"  '"  ^* 

air  of  the  ve&eeb,  which  returned  agutn  ou  sufFering  the 

apparutua  to  coot.  ^ 

2d.  The  liquid  found   in   the   receiver  weis^hed   7   ^rs ;  The  liquid dl». 
of  course  a  large  portion   mujjt  have  adhered  to  tha  car- ^"e**  '«to  th» 
bonuceous   matter  in   the    retort.     But  in  subsequent  ^x- suteu'^of  pyro- 
periuients,  ou  using  a  retort  that  exposed  a  larger  surface  mucous  »cld 
of  the  liquid  to  evaporation,  I  have  known  it  amount  to  70  fi^j^c. 
or  80   grs,   though  only  exposed  to  heal  the  same   time* 
Still,   whatever  inay  be  the  quantity  which  come!>  over,  it 
a! v?ays  consists  of  two  acidis,  the  muriatic  and  pyromucotts» 
or  rather  the  acetic  a  little  modified*     If  to  this  liquid  wc 
add  carbonate  of  lead,  an  effervescence  ia  the  result,  rai»« 
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ri«te  of  It^d  fttlU  down;   and  by  employiui^  a  close  i 
we  muy   tt'iiarute  the  iu^olubU   muriMltf  from  the  acet«te» 
which  ptttttfet  through  the  tiltifr.     By  Mtuttttion  with  sodft 
the  oxide  IS  pr<>ci {Stated,  and  by  evtiporatiug  the  mathei 
iratpr  we  obtain  the  acetate,  or  at  teabt  ihe  apparent  uct^Ute^J 
dii^soluble    in    rectified   alcohol.     The   acid,   which   holdaj 
the  lead    lu   solution,  appears   more   iniiceptible  of  being 
driven  off  by  heat  than  the  acid  of  the  common  acetate; 
for   I  have  several  time«  obiterved,  that,   when  a  solution  of 
lead  in  it  is  concentrated  by  evaporaiion,  a  pnugent  nmell 
is  ipven  off,  and  a  yellow  oxide  i»  precipitated. 
A  parttil  soUi-      3d.  The  residuum  in  the  retort  was  detached  by    1000 
lion  of  ih>  »ub-  grs  of  wuter,  added  iti  quuntttii'!>  of  100  grs  at  a  ttaie,  andj 
ffccied!  ^n^p'oy^g    some    aj^'italico.     A    pattial    lolution    of  tbil 
substance  was  efiiicted. 

4th.  The  substance   insoluble   bcint^  separated   by   tin 
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filter,  it  appeared  to  be  carbon,  though  when  heated  it  gafOi 

off  gaseous  inflammable  matter.'   I  have  seen  somr  sorts 

of  itJipme   charcoal   do    the  finme,    under  similar  circnm* 

atanctsj*. 

The  solution        *^*^'  '^^^  srilution*   which  passed  through  the  filter,  w 

pa«M!««ert    the  ©f  the  Colour  of  ped  wine:  ita  taste  was  acid,  and  it  reddened 

li«?*]ll7  of  rao^  *'*'S*^**^^^  blues.     The  various  reagents  generally  adopted 

rUtic aa<l  m«ic  by  our  most  etnitiiriit  chemii^ts  did  not  indicate  the  presence 

*^   '  ofany  oflhe  foJIowiui^  ucid»,  viz.  the  gallic,  osialic,  tartaric, 

iiud  citric;    neither  did  the  benzoic,   suberic,  succinic,  or 

A   ♦in»ll  por- '^**^P^^'^''^*'*  ^^'**'  "*  ^^*     The  only  products,  beside  muriatic 

lioii  of  th«  »-  acid  and  a  tittle  undecompo»ed  su^rar,  were  a  large  qoantit] 

det«;tcd  Tr'**  °^  mtillc  luid  a    trace   of  tlic   acetic   acid*     To   a   known' 

raider  the         c|uantity  <-arbonate  of  lead   uAih  added  to  saturation;    the 

pyiumucou*.    ^jiiajg  and  muriate  of  lead   were  sepai^ated  by  the   filter, 

and  the  acetate  pa!l^ed    through.     The  same   evideQce  of 

the  presence  of  this  acid  ivus  obtained  as  in  sect.  11.     The 

subntance  left  on  the  fitter  was  of  a  brown  colour.     Afher 


•  Tlic  whoif  u'*'?g'ht  of  llit<  s*ii»*taiice  when  perfectly  dry  would  Imi 
ahnnl  3t>  %r%,  lo  er<^,  being  henteit  ivl  but  for  »otne  liinc,  Icwt  ia 
W€i|(hL  4  ipv.  Tlivnrfure  31$  gn  woultl  lose  14*4 1  %o  that,  if  we 
could  take  iuto  account  all  the  rarboaatc  in  the  prmlq^t  «lraitn  off 
by  beat,  the  tjunntit^-  houM  prolably  differ  little  fixjin  the  statrmrnl 
of  Lavwiitr,  vit.  in  loo  part\2»  grs. 
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being  well  wa^herl,  a  small  quantity  of  dilute  sulphoric 
acid  WH8  poored  upoo  it.  The  luijced  tJulphate  of  lead 
and  murirtte  were  separated  by  the  filter*  \\liat  f*8%«ied 
through  po»i«"9SPd  the  orij^inal  brown  colour,  and  in  purt 
the  arid  toatt* ;  aod  h«d  the  properties  of  the  mulic  acid, 
though  it  wB«i  evidently  mix«d  with  a  small  quantity  of  the 
Tuiiriatlc.  It  is  very  diflficiilt  to  separate  these  two  adds 
fiom  each  otht»r»  without  reiohiug  the  malic  into  its 
uhimiite  elements;  the  rear^ent:*  being  attetl  upon  by  each 
t^onnewhat  nUke*  In  the  above  case  the  acetate  of  !*^d 
precipitateJ  both  the  acids;  and  the  sulphuric  acid  acted 
not  only  upon  the  niulute»  but  uNo  oi>  the  oiuriute:  cou" 
aequently  insletid  of  lidding;  the  malic  acid  singly,  a  mix- 
ture of  the  iTtatic  acid  and  muriatic  were  found*     A  /act  Curioui  ftcti 

which  at  first  appeared  sornt- what  puzxliotc  to  roe  W4i,that,  on  f,"^™*  "^  ***? 
I      •  -     1       rt    •  I  -  J  ,     liqiil   being 

introducing  a  quantity  ot  Uhb  fluid  into  a  retort,  and  gently  rtn^iH-d  depo. 

distillin;?,  a  lar^e  quuutity  of  acid  wus  found  in  the  receiver;  «'f<^  caroon, 

which,  examined    nearly  by    the  method  just  mentioned,  py,oinuc«*o» 

appeared  to  be  of  the  nature  of  the  acetous*     If  we  apply  icid  at  »  pro* 

heat   a    fong    time   to  the   carbounceouii    matter,  which    ii 

plentifully  deposited  during  the  dtstillation,  so  as4o  drive 

off  all   the  adhering  acid;    on  macerating  the  dry   ma«fi  in 

water  we  do  not  find  a  solution  of  malic  acid,  but  aome- 

time«,     under   certain    drcumstances,    something    of    the 

remains  of  sugar*.     This  curious  chunije  is  owiiiij  tu  t|ie 

preHi-nce  of  muriatic    acid,   as   the  following   cootparative 

experiment  will  prove. 

1  prepared  mmt  tolerably  pure  malic  ncid  by   bruising  p^ep,„iloo 

the  leiivea  of  the  sempurvivum  tecturum   (housileekj  olon^  ™°1"'' »<^wl 

with  a  Utile  water  in  an  earthen  mortar.     The  juicy  mix-  hoyseieek. 

ture    thu»    obtuined    contained    a    considerable   portion   of 

mttlate  of  lime.     To   remove  the  lime  from  the  milate,  a 

solution  of  oxalic  acid  was  abided  oau'iioutsly,  und  the  i«mall 

escess  was  removed   by  ljir*e  water.     The  oxulaie  of  I'fiie  ^^^^^  ^^  j.^ 

was  separated  by  a  Elter,  and  the  liquid  evaporated,  tilt  it  ailed  by  ii»etf 

became  sufficiently  concentrated.     About  u  drachm   of  it  4i^*^J'^|f'*^ 

^  Dy  r«turnUif  th«  acid  product  iota  the  tf-tort,  aad  d)<ili]lin|p 
tfuccetiiiTcly  «evcrii.l  time n,  tlik^  lulMtttnrr'  graUiuUy  fUsappear^  itta* 
(rtlicr,  mad  the  products  arc  th«  «ertQul  uiil  munalic  ncids  and 
catlKia. 
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i4d  PTiomu' *^'  inlrodviced   into   b  «ery  small    retort,    and    gradni 
coutsri.,  but  (^i^^iii^jj  iQ  t|ryne»t»;    no  carbon  bt-cante  depT»*U<*d,  wor 
tZrXntZ  ^^^y  o<^'»«J  d»-»'»'e*^  ''»»i»   ^»»^    rrct-ivtr.     Th«  dry   fwai.*  ^ths 
ri^Lic  actd.        iig«i'in  dissolved  in  wiiter,  and  u^aiii  dibttlled  aion^  wvUj  a 
fe«*    dro|iB  of   muriutic   ncidr    Hbundance    of  carboti    lioW 
preripitated,  and  iici-touB  add  was  the  product  found  in  the 
receiver  aloii|{  witli  the  mmiiitic. 
Action  of  the        ^*  '*  t*oold  be  absurd  «nd  va;jjne  to  tuppote  fioch    de-' 
tnuriarn:  acmJ    coiiipositjoiis  ua  ♦he  ahme  cnilld  [Mia-.|lj|y  tnke  pbictf  wilhoilt 
nn  stipr  eoiue   ue'v    subht**uce   btfiayr  tui nibbed,  mid  ub   ibe    e»il*»ric? 

anaiup^ui  to  would  have  l>een  t^uiie  uimiJTilil'uI  had  not  muriittic  ucid. 
the  actH-n  of  \j^^,^^  pn^eut,  wc  must  of  cousequttice  suppoiic^,  tbut  ibi*^ 
»otne  «lf'<ncDt  acid  IB  a  coiDpOQud  body,  cupHhle  tA'  rurtii^biii}^  sotixethinj^ 

must  he  fur-     analoifoiiB  lo  ibat   hrrnished  by  the  nitric  arid    to  suuiir  in 
Djihtidt  .  ,  ' 

fcljn liar  sit li^it ions;  fm    ihe  nitric   in   fact   beside  the  oj.alie 

formH  a  portion  of  tnulic  acid,  the   quantity  of  which  de-^i 

pt  ikJs  on  circtim^lancpp.  In  iome  ca-cs  instead  of  ^udin^^ 
oxalic  and  I  hnve  Jouiifl  tieurly  ihc  whole  priKiucr  lualic^j 
acid,  at  the  satije  time  th:it  sonielhli;;;  like' carbon  ku»^  de- 
posited^. But  if  a  part  cf  the  niuriMtic  at-id  le  furnir.hcd,  to 
cause  the  e*enit*iit«  of  aug^ir  tu  be  ditferentfy  arranged,  of 
course  it  must  I  e  decomposed  ;  thiit  is,  it  must  be  redcced 
into  its  primury  elemeins.  The  IbUominc  fact  is  anttbt;ioii8: 
when  the  nitnc  acid  chatigeB  the  sugar  into  the  oxalic  acid, 
oxijjen  is  furniihed,  and  the  other  element,  the  azote,  19 
^iven  off  in  a  combination  wiih  a  smaller  portion  of  oiij^en^i 
flomfiTtrt  <>f  '"  ^'^^  form  of  nitron>i  £;u9*  This  analogy  would  lead  us  to 
the  muriatic  ayppoHe,  that  to  chaiiifc  suLjar  into  the  uiabc  acid,  at  least' 
ippear  and  be  some  part  of  the  muriatic  must  distippear*  and  enter  along 
^ecoropo.cil.  ^j^j,  |^jg  gasspoui  element*  into  the  composition  of  the  pro- 
ducts, v\i.  the  nialtc  and  acetous  acidi  ,  not  indeed  in  the 
form  of  inurialic  Bcid»  but  in  the  fotm  of  some  of  ita 
primitive  elements.  But  before  we  can  say  much  more 
on  this  subject,  we  mu^t  obtain  positive  evidence  of  iti  pur* 
I'lal  di«appefinince,  because  without  such  evidence^  a  nearlj^ 
Fimiliirexplflmihon  of  the  above  fact  mt^^ht  bepriven,  as  that 
which,  Mr*  K  nd  ^ve  when  he  observed  the  change,  that 
oil  of  tyrpenttne  underwent  when  acted  upon  by  murriitio 


*  In  Ihiis  r«iK<»  I  Cttiniot  answer  fur  the  pnriiy  of  the  acid.     The  nil 

•f  euro  tut  ICC  soinc'timrv  cotitaint  luurialic  acid. 
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f^9.  But  if  we  obtain  such  evidence,  iheo  it  at  0!ioe  fnllows, 
that  this  acid  i*  a  compound  body  ;  «nd  thai  h*  diittppeir* 
nntct  when  made  to  :)ct  upon  sugnr,  is  owing  to  its  ulli mute 
decomposition.  To  ascertain  this  important  point,  after 
Bcloptiiiv  several   metliodi,  1  was  led   (iiially   to  pilch  upon 


the  fail 


the 


Thi 


rai lowing  as  ine  nio*»t  sasceptible  of  accwrocy,  me 
apjiaraty*  londe  use  of  Inr  this  purpo!»e  differed  from  the 
former  only  hy  a  substitution  of  a  tubulated  retort  for  a 
common  one. 

Sect.  Til.  1st.  One  hundred  gmins  of  muriatic  acid  of 
tha  bpec.  grar.  I '050  were  poured  upon  50  grs  of  dry  su^ar, 
previouiily  wei^^hed  and  introduced  into  the  retort.  The 
apparatus  wae  joined,  and  found  to  ba  fjerfectly  air  ti|^ht» 
After  the  so^r  wasdiij«soIved,  heat  was  applied  to  the  retort, 
till-  about  f)0  grains  of  liquid  were  distilled  over  into  the 
receiver.  After  the  apparatus  had  become  cool  by  several 
houra  i»tanding,  the  90  grs  juit  mentioned  were  poured  back 
upon  the  L-arbonact:ous  matter  in  the  retort,  and  again  di»- 
tilled  in  tbia  manner  five  times,  tilt  finally  heal  nns  applied 
to  the  retort  severuj  hours,  to  drive  off  all  the  adhering  acid. 
Care  wan  taken  in  all  thia  operaiion  not  to  diftjoiu  the  appi- 
ratUHj  till  it  had  been  cool  for  some  time,  lest  some  vapour 
mii^ht  rush  out,  and  faUify  the  rebult*.  No  extra  gas  paasetl 
over  into  the  air  holder,  nor  Iiad  tht  least  senvibte  quiii&tity 
of  muriatic  gas  become  condeuHed  by  iti  water,  fork  uBorded 
no  muriale  with  nitrate  of  silver, 

2d.  The  liquid  condensed  in  the  receiver  weighed  12fl  grs. 
hs  colour  wafl  a  reddish  brown:  its  ta«te  axtremely  acid : 
its  »rnell  that  of  aromatic  vinegar  nearly. 

3d.  The  substance  in  the  retort  was  tasteless.  Water 
dissolved  no  part  of  it,  but  acquired  an  acid  taste  from  a 
number  of  drops  condensed  in  the  neck  of  the  retort*.  The 
whole  was  thrown  upon  a  filter  to  separate  the  carbon,  which 
weighed,  after  being  well  washed  and  dried  at  t70»or  IBO' 
for  some  time,  18  grs.  The  licjuid,  which  passed  through, 
weighing  550  grs,  gave  a  precipitate  with  suJphale  of  silver 
weighing  1'375. 


*  It  contained  ncilbcr  a  tracrof  malic  acid  nor  a  vpiitife of  Qnde> 
enmposcd  sugar.  Th«  ftaeceiBivc  dtMtiltations  hmving  bven  with  the 
presence  of  mariatic  acid  capable  of  dccompoBiog  both, 

4th. 
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rittTic  end  ^rp  a 
e'ipitace  with  cul*  niitt*  of  ?:tlver«  which  wei}^h«'d  trxxrtly  7  Ifi 
afVer  htivinj;  been  dnt-d  perfectly  od  the  vapour  Uith  at  )70 
or  I  BO  c}tfgrets.  Afur  this  mte  100  ^.  tU*'  quaulity  ntcd 
in  the  exptfriioeiit  above,  ahoutd  yield  eicactly  yo^rain"  driert 
lAt  theaamt' h«at>  lOgnof  the  liquid  ($d)  ^ve  t^ttii  the 
tttiine  aototiod  of  sulphate  ot  silver  4*997  grs  dried  tue  name 
exactly;  tberefort^  I2S  would  have  Kiven  63*194  oe«r1y, 
irbicbf  added  to  the  quantiiy  of  muriate  of  silver  yielded  by 
the  650  gts  of  liquid  (3;i)>  inaket^  thf  whole  amount  of  luu-' 
riate  of  ^^^'e^  64*569;  whkh  subtracted  fioru  7P?r»,  the 
weight  ihat  would  huve  been  obtiiinnd  had  we  operated  op 
the  ori^iffui  iidd»  leaves  for  d^titneitcv  3*431.  According 
to  Dff  3VI*ii'cet  100  ^rs  of  dry  nuiriute  of  wlver  coittaiu 
19'03  cf  acid:  taking;  thin  datuiu,  5*^31  will  contain  l'034r 
which  19  obviously  the  lo$6  of  real  ucic).  1  am  at  a  lose  to 
know,  what  objections  may  be  brought  a^uinstlhie  e3L[»eri* 
ipent :  for  my  jjart  1  can  ul  presint  bev  iiotie*  The greatetit 
care  v^^p  tHkeu,  thijt  im  ucid  va,  otti  might  bf  lost  in  the 
varipfJ9  ppeniDg*  of  iU^  t}|»partilus»  and  }  have  feft«ou  to 
believe,  thi|t  i^ot  the  |ea«t  escaped,  for  tf)e  weij^ht  of  the 
ditttiTIed  |iiodu€t«  which  wa«  lia  ^rs,  ci»mpared  with  the 
few  dropft  of  Uquit|i  (hat  remaiqed  in  the  retort,  made  up 
aloiig  with  the  carbon  the  weight  of  the  fubftances  intr(^ 
duced.  The  murit^te  of  (silver  in  hotii  ca4e«  was  I  thiuk 
•quatly  dried  :  both  speeimeus  were  brought  to  the  tjreute»( 
state  of  dryness,  by  beiu^^  exposed  to  exactly  the  same  beat, 
and  piiiiTcutar  prffcautiou  waa  taken  to  bring  each  to  the 
ftame  state  direelly  before  bejng  weighed,  Jl  gave  me  not  a 
little  uneu^inetMi  to  obtain  rt'^ult^,  tftat  would  in  aiiy  re«pect 
Tpititate  against  the  prevuiliii;:;  theory  of  sir  Humphrey  l>aiT, 
The  last  experimcfnt  I  repeated  several  times  with  the  greats 
est  tare,  ^nd  I  always  ohiuineil  results  li it le  ditiering  froiq 
the  above.  Ffo<ii  their  coostHiit  uniformity  I  cannot  coo* 
elude  less,  than  that  a  purt  of  the  add  disappearii.  Torx« 
pfjiirr  the  rationijle  of  the  nbove  fact  1  had  first  recourse  t<t 
the  present  prevailiivg  theory  proposed  by  sir  H  l>avy^ 
which  supposes  the  murlativ  acid  to  he  compounded  of 
hidrogen  and  chlorine  •rag;  but  ffom  facts  directly  to  be  de- 
tailed I  found  it  incapable,  at  least  withotit  bordering  too 
ptirh  uppsi  hypothesis^ 


I 
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Ni  theexpenment  (nect.  III)  the  new  snh^tancf   produced  T1iew>in!epro, 

1  ^i  I  '^-  •  .'^  r    .«  dtirts  :if  the 

*4uriti|^  the  d#*com position  were  n  quantity  of  u\"  pvr'*'t»u- j^^  tlecompo-. 

coui  acid    mill    wnter*       I    •  ide«vo«rt;d  t«i     '^'       .    ♦   lhe»r.4i!ii.»ti  of  ^ajfaf 

relative  ururHjft'tou«  to  t^ch  other  by  pfocee  l.iii/      ,  thed;(t !  ^'^'^^f^* ■''*»»" 

■      •  ^  ^  T»  pyr*>iiiucou» 

of  I  thiikk  V'.4U<jtit'l*m,  that  tlriH-  pyromticoui  ycid  diners  »iHy  acid, 

from  the  acetic  in  beisi;!?  comhiri'n?    vttii  an  oil:  tho*"i-'    i  did 

not  tucceed,    bein^   persuaded  f^oni    seveml  f«c<>,  iKat  it 

either  differs  much  froai  tlie  acetic  im  composition,  o  otier- 

wise  rhat  erroiif  ntlf»jids  the  analysis  of  ti*e  acetir  anr!  hy 

Dr.  HKQ;i[i9»     !  however  »ttw  evjdent*e   of  ilie    production 

of  WBtftr  ut  .»  coR'^iiderable  araouiit:  «  id  1  f*An  eni  rtain  but 

littie  doubt,  that  the  pyromueouii  ucid  coiniftts  vf  oxij^en, 

hidrog(*f>»  i>i)d  I'fjrbnnt  ihou;4h  we  do  not  know  it#  alinolute 

com posu  1011.     To  eiKplajd  the  aboye  fticti  on  the  Iia>i9  ot  kir 

IJ,  Davy\  theory,   *e  muiit  in  the  first  ptuce  ^uppo**^*  that  ',,^,^,^^*  of* dim 

hidrugeii  tnust  be  furni^^hed  tc>BUig;trto  form  tbt.-  muUr;  acni  comcnuitd  na* 

and  the  pvromucou*,  and  that  the  ofht-r  cocnpoueut  purt  of  ^V*^"  *^"*=,"'^" 

niuriatic  acid,  the  chlorine,  mast  be  tjiven  oft' in  the  i^aseouf  suB'-ient  ta 

state  of  oxiaiuriat!c  j^s.    But  tbib  vxp  an^tion  la  inaiifficieiit,  ®»'^'*»'"  ^!** ''*" 

for  th^  mofit  delicate  te«t  tbut  I  could  apply  did  not  dtM-ov^^r  «bove  f«ct». 

a  trace  of  thist  ^at,    I  am  aware  however,  ihut  u  amuU  f]uan- 

tily  might  adhere  olop^  with  the  muriatic  acid  iuaensihle  to 

our  fiiogt  deiicate  teits,  as  it  certninly  the  case  with  the  or- 

dimiry  muriattc  acid  pt' commerce;  but  the  quantity,  which 

according  to  sir  H.  Davy    we  shotilrl  have  a  ri^br  to  expect, 

could  not  froip  iia  magnitude  have  Ojiernted  \i\  this  lonuiier. 

In  the  second  place  it  ncj^ht  he  BU|>p'»sed,  that  both  diese 

sub*ttttnceH  were  fun)i«hed,  viz.  the  cltiorine  ^as  utid  hidro- 

gen  :  but  this  huppositio  ♦  wuuld  not  tn  tlie  lenst  tally  with 

the  known  coaipoti  nt  parts  uf  the  water  and  pyronincoiri 

of:id,  I  he  new  products,     Sitj^ar  is  romposrd  of  oxi'4en,   bi- 

dro^Q*  and  carbon;  and  the  ^^rnducts  ol  ^cdecompoe:tiou 

are  eompoiied  of  ibe  same  substances,  dili^^rintc  only  *u  the 

f^lative  propfJTlion^  of  th^ir  cinnpofieut  pafts.     ilidroj^en  or  Th«  itfic<c«t 

oxi*'en  indeed  ruiijh   have  beeu  furuishedj  but  no  oiber  sul>-  f"''''^K>^  ^*^"'*'. 

fttance  differing  from  these  wui»  funnsh'-d,  nor  rouM  be  fur-  r  Uy  to  snp- 

nithed  without  fnriniuL;  a  quaterttury  I'uiiitjoitud,  which  we  are  P^''*  ^^^^^  **** 

.1        ,T  »       -x"!  f  1-  muriatic  acid 

at  present  uot  aequamterl  vviHi*.      1  he  Lxcea>  tti  j.k^rt  dienls  j,  composed  of 

Ui  ibis  decomposition  beirtj^  only  in  ijxi|^i*n  wnd  hidru^va,  and  "*'««<»  ^nd  hv» 
,  (  dto|ei). 

^  CoRitiBtinf  of  uxi^n,  hidro^n,  chloriae,  oad  carbon* 


S26 


1tr«'^cin»   for 
nuking  t1>e 


ZIQ^AG    MOYION    OF    TVK    ELECTRIC   SFAUL. 

ns  DO  gaseouB  maltt^r  whatever  eiCQpedt  movt  we  not  »uppo«« 
that  both  coDi|>oi)<fnt  parts  of  the  muriatic  a,:id  which  di^ap* 
peared  eotered  toto  the  rompositiou  of  the  two  prodopia, 
water  atid  pyroiiiucous  acid  ?    If  only  one  entered,  the  other 
would  he  ^iven  t>&\  hut  thiii  was  not  the  case^    for  no  g^s^l 
whatever,  as  I  huve  bliown  before,  was  produced  ;  of  con^e*  ^ 
queiice  wc  may  I  think  conclude,  titat  muriatic  aciditt  com- 
posed of  oxigeii  and  hidroi^en. 

Upon  strict  unaloi^y  we  cannot  conclude  lets  than  that  tile 
oxi muriatic  gas  or  chlorine  gas  of  Davy  is  ;i  comfiound. 
This  when  heated  along  with  «ugar  forms  malic  acid  even  in 
more  ahundatice  than  the  muriatic  arid  doe^  The  malic 
acid,  when  subniitttd  to  heat  ca|iahleof  derompo^iug  it  into 
its  elementary  pnncr|des,  jflves  us  an  acid  (the  pyromucoos), 
water,  a  lari^e  portion  of  carbonic  acid,  and  some  carbu retted 
hiJn^vciT.  IK'ncF  it  mtist  be  composed  like  suear  of  oxigen, 
hidrof^en,  and  carbon  :  consequently  the  malic  acid  is  of 
known  composition.  If  the  chlorine  gas  was  simple  we  could 
not  obtain  bodies  the  rompotition  of  which  is  known,  and  in 
which  jiosncli  princ;|>le  is  found.  Instead  of  obtaining  maltc 
acid,  which  is  a  ternary  combtuation,  we  should  have  ob- 
tained nf  course  a  quaternary  componnd,  or  a  direct  com* 
pound  of  oxi;4en,  ludr'>2|^en,  carbon  and  chlorine :  which  would 
have  been  a  body  unknown  to  us,  or  a  new  substance.  If  I 
iiin  in  any  dcf^ree  draw  the  attention  of  your  more  able  cor- 
retipondfots  to  this  subject,  so  as  to  enlarge  more  upon  it, 
my  sole  aim  will  be  fully  answered. 

Famhy  IVooJ^  near  Hmldersfittd^  L  N* 

June  the  loM,  1812. 
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On  the  Zlg'zat;  Motim  •/  the  E/eHrie  Spark.     In  a  Letter  , 
ffom  L  A.  De  Luc,  Esq.  F.  R.  S. 


To  W.  NICHOLSON,  Esq. 


I 


Siji, 


1 

J 


Pjptw  in  the  JL  have  found  in  your  No,  144,  two  papers,  on  which  I  shalF 
lix.u'tc.ty^  ^  ^^^^  ^^^  liberty  of  commuDicating  to  vou  some  remarks: 

ooe 


A 


ttcTAO  MorroN  of  rttt  rtECTRtc  spaek. 
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But*''?**?  monoo 
of  the  ipjiik*, 


le  Is  Art.  ir,  signed  J.  Phcenix,  concerning  th*  zig^-zng 

wtion  of  fhe  fffctric  spark  :    nn4   the  other  Art,  XI,  by 

^R,  MAYrocK  on  the  production  of  electrical  ejcitement  by 

nHUm%  which  is  the  cotituiuation  of  anol'her  io  your  No, 

tSl.     Theae  papers  coiicerniiit;  efectricif^  have  stron|>Iy  ex* 

Ited  my  attention,  iia  you  nsay  t^uppnse  from  tny  papers  on 

^lie  game  subject  in  your  Joiiriial.     But  for  thu  presieot  I 

mH  L'onfioe  myself  to  the  paper  signed  J*   Phcenix»  oo  the 

Ug'Zag  motioH  of  the  electric  tpork. 

The  author  says   (p.  243),  **  that  this  subject  seems  to  Cause  of  the 

have  been  withheld  entirely  frooi  public  disoiii'sion. 

'"he  irnmedjiittly  intntions  the  true  explanMtloii  of  this  phe- 

nomtnon  in  the  following  mnnner.     **•  The  only  accnuril  I 

*'  have  heard  in  lectures  wag,  that  by  its  owti  rapidttj/  of 

**  motion  it  condensates  the  air  to  such  n  degree,  that  ii  has 

**  to  move,  as  it  were,  from  a  solid  to  u  leas  dmse  medium  ; 

*•  which  seems  to  me  imponitbleJ'''     I  shall  first  cousider  this 

reji'cied  expUnation  with  reapect,  not  ouly  lo  \X&  posnihiliti^t 

but  to  its  svfficiencif. 

The  eieciric  fluid  move«  with  a  f^retit  velocity^  as  we  may  Capahte  af 

judj'e  bv  the  sight  ;  nnd  it  is  such,  that  we  rannot  estimate  ^^"'^P^^s'nf 
Z  .  .    .  ^hc  air  before 

it,  eomfmrstively  to  that  ofiip;ht ;  but  it  is  murh  denser ,  os  we  tt,  so  at  to  b« 

iee  by  the  ht^if  that  a  «lrong  spark  produces  in  a  Ciird  wliich  ''<=pe"^<*  •»*ic- 

is  oppo>ed  to  its  course  ;  it  vniiy  therefore  occasiuu  a  tiulficieiit 

com/tression  in  the  air  before  it»  so  that  at  laut  it  is  repuUt^d 

tide  wise. 

Wc  hafe  an  example  of   the  repmhion  in  the  air  itself.  Exam  pit  of 

The  instrument  valWd  anemometer  thowsthe  re/on/y  of  the  ^*^^* '^  H»e4«r, 

mind,  bccausie  the  air  in  raoti^m,  fiudin«^tu  it  >in  obstacle,  is  . 

condensed  u^\n%t  it,  and  thus  presses  it  forward  ;  bn*  if  it 

finds  less  reiistance  on  one  side,  it  eaeapet  and  presses  the 

obstacle  sidewise.     The  ijji mediate  pressnre  of  air  is  shown 

ill  the  ingenious  anemometer  of  Dr.  LvND,   dt'sciibed  in  the 

65th  vol.  of  the  Phifos.  Traniaciium^  p.  363.     This  iiistni* 

ment  consists  of  a  glas^  ftiphon,  haviug  quit  k^^itver  in  ^^oth 

its  branches^,  open  at  their  extremities,  one  of  whi<?h  iibcnt 

forward  at  a  rt^ht  uiii^le.    When  the  iiphon  \u  held  upright, 

■nd  the  opening  of  the  bent  branch  id  turned  towards  ihc 

Uiind^  the  quit'i silver  ia  depressed  in  it,  and  ascends  \u  the 

•>tber,  in  proportion  to  the  vdociiy  of  the  current  of  ««>, 

At 
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[^^waA  prst*.  A*  for  the  lateral  pressure  o/oi>»  when  it  ezpenence*  Itti 
r«  f»f  «r  nn  retisiance  oa  one  &ide  of  it*  course  tTmu  au  the  oth«%  nc 
^j^  have  an  ekiimple  of  thia  eSect  lu  tbe  m  jU  »n5  of  skip*  ;  wky 

'   y  do  lliey  chaogc  ibuir  coorte  by  the  diff'Tei.t  iaWiMir/ion   of 

^L  thdr  5ai7tf    It  h  bccatiae  they  otfer  less  r^shfonct  to  tlie, 

^H  inotiou  of  tiie  a^r,  which  thus  change^  ita  course;  however 

^m  it  presses  sidewisc^  so  as  to  put  the  skip  tu  a  cUfiereut  niotiou» 

H  which  16  dtftertuiiied  by  the  rudder.     Thii  it  «n  exutii|ile  ab- 

^A  boliitely  antitogoos,  only  iavcrsCf  of  the  chunge  of  course  of^ 

^M  the  ehxiric  spark  ;  thle  compie^tes  the  air,  unttl  &>;ding  /rjt  < 

^F  rr^fAfatt^c  Oil  one  tide,  it  euddenlv  chHiii;€s  its  i:ourM.» 

l^wncont  hy-      I  come  to  the  author'^  hyi»olliet>i%  lu  i»hich  be  &ets  out 
from  thi:*  f<  rtain  fiict  ;  <*  that  tlie  tUctric  jUtid  pn««es  in  a 
*'  more  direct  tine  uccordiug  to  the  bt&t  or  the  worst  rotttluct* 
W  **  tirgbubstaocca  presented  to  it f  but  not  being  ^ufflcicotly 

w  rfuivi*r?*ant  >vilh  meteoratogicai  jjhaenoTiieiiu,   he  inakes  au 

L^  hypothebis,  winch  will  gpve  me  the  op|>ortuiiily  of  showing 

^^m  how  nece*^sHry  is  their  know  led  j^e  in  every  branch  of  expert- 

^^B  mental  philo^ophr,  to  tivoid  Hrbitrnry,  and  e^'eo  delusii^e  hy- 

^^m  poibe&ep,    *'  Our  atTiosphere/*  he  wiys  *'  bein?  a  compound 

^^H  *'  of  oxis^ertt  he,  ]treseutA  ui  once»  to  the  spark,  ^ying  from 

^^^^^  **  the  machine,  at  lea<<t  four  known  gnsf^i ',  all,  I  have  not 
^^^^^m  *'  tlie  smaUi&t  dovfjt,  HitTeriii^in  tlieir  eondvctinff  power,  were 
^^^^^  **  tltet/  sepurafeitj  /ri^r//'  This  therefore  remains  a  inere 
^^H  fii/fiofhesia,  fill  the  trial  has  been  marie;  bowever  he  thus  con-       , 

^^B  tinues:  *'  This  poittt  beintt  ascertained^  the  phenoraenoti  is^H 

^^^^^K        **  at  onrc  uccounted  for.  The  Buid  flies  to  the  next  best  con*  ^^ 
^^^^^V«       *-  dueling  gas  frnru  a  ^corsCt,  aa  it  would  from  diHt^reat  por- 
W  •*  tioUM  of  matter," 

r]i7i^ntif«  of      I  hope  the  author  will  see  now,  tKal  he  has  zxelaceownUd 
^r,cicu<ohi«k4i  ^yj  ,j^J5  pbenom*  non.  B"t,  Sir,  he  himself,  or  other*  of  yaar 
r»>jaers,  wilj  I  hope  ta^ke  some  interest  in  a  bh'irt  account  of 
the  mtferotoLficaf  phenamt-na,  wblrh   miL;ht  hare  prevented     - 
hi9  iiypothesis  in  the  first  class  of  whirh  are  the  following.  ^^ 
I  have  proved  in  my  work  Idres  snr  fa  Aliihrahf^ie^—'^^ 
I.  That  it  IK  an  tfrrour  to  fontsidcr  the  principal  n>oss  of  lUc 
ntmi'tphere  us  ccmposifd  tif  two  distinct  fluids,  or gassts^  otkc 
railed  oxigen,  the  other  hidro^en  \  tliat  atmospheric  cir  ia  n^— 
flqid  *ifi  generis t  composed,  in  each  particle,  of  all  the  iiigre*^| 
dicuts  muuifested  Wyls  dtcompmlhm»^1  That  almospUerie 
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otr  if  a  tntHsfonnatioo  of  the  at^ueouM  vopour  which  constantly 
ii*iceuda  in  the  at«ot>pherp, — 3  That  rein  is  producwl  by  the 
decomposilwn  of  that  air,  which  returns  to  atfueous  enjxiur, 
Hr!»t  in  clouiUi  frooi  which,  by  thdr  condrn^ttoii,  rain  pro- 
ceer)g. 

Those  among  natural  phi)o«nphers  who  have  not  adopted  Diffi^rent  hy- 
this  system,  being  however  obli^red  lo  explain  the  production  ^J^  j^cgg^t. 
of  rain^  have  supposed  tlmt  the  aqueous  vapour,  at^cendiiig  in  em  uithficMv 
the  atmosphere,  accumulate!*  in  its  upper  parti;,  where  it  i^ 
cotidenied  by  the  cold  ot  that  region*  But  in  the  first  place 
it  hatibtcn  found  by  Mr.  DB  Saussure,  and  myself,  by  ft t/' 
grotcopicai  oh^^fvaUouBt  that  the  more  we  ascend  in  the  al- 
inoiphere,  the  less  of  aqueous  vapour  h  mixed  with  the  oir. 
Beaifles,  froro  this  hypolhcsis,  rain  should  fall  ouly  in  the 
nighif  when  the  atmosphere  cools  after  aunset«  But  the 
»prrnj2f  of  this  year  hns  furnisihed  a  te*t  to  the  atmospheric 
aysteras.  We  have  had  almost  incessant  fmn$,  with  i^rtat 
itorwt.  Where  could  that  euorniou*  quoulity  of  wafer  be 
cc»ntaiued»  if  not  ia  the  com  position  of  the  air  itself  ? — What 
could  hare  occasioned  these  trcmetulous  local  stormst  ex- 
cept the  decomposition  of  air  in  certain  exients^  toward  which 
the  other  air  waa  ru'^hing  ? 

However  this  onulysii  of  the  constitution  of  the  atmosphere  Anottierotr- 
i»  not  necessary  to  bhow  how  ground  lesB  the  author'i  ^}T"'' i°Li7ho" /hf w* 
thesit  is;  for  it  is  a  known  fact,  that  if  such  di.stinct  gasses  ih«*s;«, 
as  oiigen  and  hidrogen  exist  in  its  mass,  they  are  no  where 
separated  in  the  whole  of  its  ejttent,  from  the  plain  to  the  top 
of  the  hif^hesl  mountains:  contieciocntly  the  electric  spark  con 
no  where  be  attracted  on  one  side  more  than  another,  even 
were  it  proved  that  thepe  fluids  powiess  different  condttcting 
faculties.      Therefore   there  remains  only  the  explanation 
which  the  author  rrjecti,  because  he  was  not  informed  of        , 
the^e  facta* 

There  is  a  phenoiuetion,  which  shows  to  the  sight  the  Falling  vur^, 
tnanner  in  which  some  fluidit  distinct  from  atrnQSph^ric  mr^ 
ascending  in  the  dimosphere,  foll^/w  thetr  course;  I  meati 
what  is  called  /lulling  stars,  when  they  follow  «  lon|:f  truck. 
This  is  a  pkosphofic  fluids  ascending  from  t»ome  upot  of  tlje 
fiurfwce  of  the  Eiirlh.  It  is  invisible  in  it!-  am-eni,  beeanj^e 
there  ia  some  circum:«tuQce  required  to  make  it  jihosplwrn" 

cent, 
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cent,  by  decompobilion  ;    but  when  lhi»  nitppens^  the  ftgkt 
di»eiigugeiJ  mukes  il  vimbk  ihc  whole  way,  atid  this  ia  i 
itmigfit  Um*     The  Btniiliyay/ifig  tian  art;  compodt^d  <*f 
■aoic^uicfi  but  it  ha:^  been  dt!»turb«d  in  tu  aiceut  by 
agitatmti  oflhe  uir ;  ii»  itreama  have  been  divided,  and  Uj 
direction  chu)»^ed. 

If  the  author  has  any  objection  to  the  whole,  or  lo  * 
part  ofthiM  uiiawerto  hm  system,  I  shall  be^rtttd  to  recei 
through  your  Juuriml  ;  but  he  wiK  tiod,  I  ihmk,  tliat  it 
iroWea  miiuy  more  objects  of  meteorology  than  he  was  uw 
of;  us  this  U  connected  with  Most  {lart  of  uuturat  pbitoso> 
pby,  I  recuutht     Sir, 

your  most  obedieot  servant, 

J.E.BE  L 

Waidsor^  June  the  I8I/1,  18  J  a. 


Sc»tjJi(icarton 
*f  wBter. 
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Remtirkt  on  an  artificial  stony  Substance :  ^  F.  R.  Cr- 

X^_  Remark abje  example  of  the  high  deg^ree  of  soUdifi^at 
that  water  can  accjuire  in  certain  conibioations  is  exhibi 
by  the  artiticial  stonen,  which  form  the  subject  of  the  [ire- 
sent  renoark, 

These  8tonef»,  more  than  half  the  weight  of  which  is  water, 
of  ail  arti£cuJ  Gonsist  also  of  sulphuric  acid  utid  baked  clay  reduced  to 
ituae.  powder,  in  the  proportion  of  one  piirt  of  the  former  acid  t^H 

of  the  latter*     The  i^iiiLpIc  mixture  of  ihe^e  three  £^ub«taii4H 
affords  only  u  bolution  of  fiulphute  of  alumine  :  but,  if  their 
mutual  action  be  promoted,  heat  Is  60oq  protiuced,  aad| 
evolution  h  .Hometimea  bo  considerable,  that  the  matter 
incandescent. 

.    .       J.  .  If  the  quantity  of  cnateriuU  amount  to  25  or  30  bundrrd 

larfe  quantity  weight,  thh  beautiful  phenomenon  lasts  above  sn  hour. 
But,  what  is  particularly  remarkable,  if  the  matter  qome  lo 
want  water  at  the  moment  wheu  the  mutual  action  of  the 
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«l  mitertali. 


*  Jouru-a«  Phy».  yoL  LXVIII,  p.  409. 
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sab»tfl[ices  on  each  other  is  most  energetic,  the  mass,  though 
stilt  fluid,  acquirrs  snddeoly  u  great  degree  of  solidity  ;  the 
heat  is  even  increased  io  ilu  intensity  ;  and  the  matter  after- 
ward piis^es  almost  wholly  to  a  slate  of  iniiolubihty.  The 
latter  property,  acquired  by  a  mixture  intended  to  produce 
very  soluble  salts,  proves,  that  the  pcnetratiou.of  the  earth 
by  the  water  and  acid  must  huve  been  very  great,  since  the 
whole  mass  forms  only  a  stony  conrjpound. 

The  stone^i  to  which  I  here  allude,  though  biivttig  In  ap- 
pearance all  the  properties  of  thu^e  1  have  just  described, 
have  Bt.*t  the  quality  of  being  inboluble*  On  tlie  contrary 
I  prevent  their  passing  to  this  state,  as  then  I  cauld  not 
tnflke  u&e  of  them.  But  as  this  compound  has  all  the  ex- 
ternal characters  of  the  hardest  atones,  except  that  it  is  not 
insolybley  I  conceived  it  would  not  be  uninteresting  to  see  an 
artificial  stony  stibstmice,  which  Bome  peculiar  properties 
might  render  useful.  For  instance,  us  it  may  be  softened 
by  a  beat  superior  to  that  of  boiling  water^  might  it  not  be 
employed  with  much  advantage  for  fastening  iron  or  wood 
in  stone*  casting  statues,  moulding  va^es,  and  many  other 
purposes,  that  experience  would  point  out  ?  It  is  true  that 
substances  formed  of  this  stony  paste  must  not  be  exposed 
to  wet. 

Another  consideration,  that  ha*  ied  me  to  suppose  this  new 
atony  compound  would  not  be  viewed  with  indifference,  is, 
that  the  theory  of  its  forraiution,  and  \\%  analogy  with  the 
stones  of  ftotfaterras,  render  it  unnecessary  for  us  %o  have  re- 
course to  the  hypothesis  of  subterranean  fires  kept  up  by 
combustible  matters,  to  explain  the  eruptions  of  volcanoes, 

]n  faet,^  feince  water  alone,  by  passiug  inatanlaueoui^ly  from 
the  liquid  to  the  ftolid  stale,  can  give  rise  to  the  evolution  of 
so  very  considerable  a  dr^ree  of  beat,  may  it  not  be  the 
immediate  cause  of  volcanic  eruptions  ?  Is  it  not  like- 
wise the  slow  aiiil  gradual  pnhsa»Te  of  water  to  the  solid  state, 
that  prmluces  the  heat  kept  up  at  gieut  depth.s  in  the  inte- 
rior of  the  globe  ?  Lastly,  is  not  the  heat  develop«?d  in  ani* 
mml  and  vegetable orgauizatiou  equally*  owin;^  to  water? 
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SorHjf  fi*r  the  Eucourag€m^nl  of  Arts,  4^. 

Soci-tT  of  In  ihe  yrar  1808,  the  j*olci  medMl  of  Uie  Sor'rcly  of  A I 

Arts    ve»  ^      ^j^jj  ndiudvfdto  Dr.  Bain*  of  Curzon-J*' 'frt^  fur  plsiut* 

AY  mm  mi  for    .  '  ii/n  -.i- 

l»l*m«ug forest  '"tr  33!4199  larest  trees,  at  Ht^meton,  in    Uorset^hire,    iu 

itt^i,  1804  and  1805.     Thes**  wpre  part  of  mort*  'l.an  ♦»i^ht  h 

dreJ  tbousm«d»  that  lie  had  planted  from  1708  to  thut  ti 

on  a  lieatli  vutued  to  tlie  tiiidot  at  Is.  au  acre  per  oniiufn 

poor  cn^a\  tr  Fy  ^od,  on  a  situation  rather  elet^tf'il,  atid  m 

expoMfd  !o  the  \vtiiil9  frooi  the  seacoHHt.     Thu^  «ncouni(;ed| 

atid  the  trees  for  the  most  part  thriving  well,  the  Dr,  h 

pursued  his  extrrtmnsy  adding  near  three  hundred  thousa 

trfes  more  to  his  phinlations,  on  |;round  not  adapted  to 

purpo'ies  of  t»iislji4iidry.     The  treet  are  cliVelly  larch, 

naster,  and  Scotch  fir ;  the  last  in  miiciv  the  largebt  pro- 

fiortiort.     The  luxuriutice  of  hie  pinabters  in  pnrticulaj-  show 

tfie  propriety  of  pbnting  tlicm  as  a  shelter  toother  treee* 

The  following;  tnble  &ho%vB  the  ftize  attained  by  tome  of  tb« 

pinuster^  and   Jarche?*   in  twelve  yeans  after  planting.     The 

pincbitprs  were  secdlini^^  of  one  year  old,  pltinted    00  vci^ 

,  pnor  ground  ;  ihv  Tarches  were  three  jemre  old  when  |jlantcd» 

aod  the  land  of  a  lietfer  quality. 
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For  these  planmtiond  a  second  gold  viedal  was  adjudged 
to  Dr.  Bain  tiii^  sessi-  1, 

The  gold  medut,  bt.  {;  the  premium  offered  inctaaa  3  l< 
rai<iins;  oaks,  wnti  adjiiti^^  to  Menry  Andrpw««  E^q.*  of 
AVnkefielii;  tind,  in  comequerir-e  of  tht- drath  of  Mr.  An- 
drevrSf  the  inedol  was  preH.->uted  to  his  tivo  da  lighten.  Thi- 
otikft  were  planteil  with  other  trce»,  and  the  followtiig'  i%  an 
account  of  the  whole. 
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l*»  Ftbraaryinii  Mircl),  liog.     U  fth,  and  March,  1910.        Tot»1. 

Bbok  llttltHu    poplttrs.  .500**.  .*•    lOOa 1600 

H u nhnt;> Ion  willows. .  100(^.«*..,    1(H)0.  .....••  .•  9000 

Asl)  «• 6ooo 5000 v*.-nooo 

Odks HOOO 10000 . . « S^OOO 

Scotch   lir« 45000 4d04>0 .gSOOO 

Birth 8t$00 8000 16S00 

Lttrch ..«.    lOOOO 20000 30000 

Spruce. «, ,  tOOOO .^UOOO 3OO0O 

Aldtm* 1800 lOOOO UBOO 

S) camotea.  .**....       660... 66o 
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The  first  plaiituti^n  ^as36  acres,  3  rods,  10  perchtn;  the 
•econdf  4^  acres,  I  rod«  The  whole  i*  well  fenced  with 
sod  wnllij  five  lect  high,  and  three  feel  and  bMll'thkk« 

Th%  gold  medul  wat  ulso  adjudged  to  Wto.  CoDgreve»  Premium  for 
Esq.,  of  Alderma^ton  bougie,  Berkshire*  for  plutiting  **'^«*» 
377^^0  Lurchea,  bein^  the  prefii'tuui  otfertd  in  class  tO,  lit; 
pointed  108  ucresi  iit  rowii  3  feet  a»uiider»  tad  the  ptiiiitt  tt 
the^me  distuyce:  50  acre*  tvith  the  trtcs  six  feet  aaunder 
euch  ^ay»  except  near  the  out?ide-'t  where  they  were  only 
three  feel  i  and  3i  acre-i  with  the  trei-s  four  feet  distant  each 
wuy,  which  dUtaiice  he  thinks  preferable  to  any  other.  It  in 
tii»  iiileiitioii  to  extend  hi*  plmitiUious  to  500  or  600  acres. 
Several  of  the  lust  years  Jihoots  of  a  amall  plaiUfitiion  of 
larch,  miide  in  1S06,  exceeded  three  feet  in  leu  gtb»  undone 
was  three  feet  niue  inches* 

The  silver  medul  wus  voted  to  Mr.  Henry  Cowlishaw^  of  Setotu!  pre, 
Mattatieldj  for  planting  75000  larches,  bei*)^  the  preinium  ijjeLet- 
olTiTetl  in  cla^ii  li.     The  land  is  on  BUdf^worth  forest,  part 
of  Sherwood.     The  following  acconnt  i-*  in  his  own  words. 

The  Uod   bein;^  chiefly  covered   wiih  hetth  from  six  to  Maotg^ipent 
eigliteeu  inches  It'.gh,  t  cauiied  u  piece  of  the  heath  sod  to  be  of  tbc  piAnts 
pared  off  with  a  pariit^-apade,  of  a  aufflcient  ip(*ce  to  plant 
the  tree  in  ;   nod  the  soil  being  very  thin  and  near  the  gravely 
I  preferred  pkiiting  the  treewithoot  turuing  over  the  soil* 

The  season  betn^  far  advanced,  und  not  having  been  sooner 
ill  poB.^ession  of  the  liind,  I  ordered  that  the  roots  of  the 
trees  should  b«  made  wet  with  water,  nud  then  rabbed  ovec 
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FUii»jjtkjn  of    with  ftoil*  which  thus  adhered  to  the  roots;  and  in  thiisltte  I 
^  *^  they  were  pbintpd  in  the  proportioo  of  mtber  more  than  B 

five  thnu^ind  trees  upon  each  acre,  havin|»^  planted  seven ty* 
five  thoutaud  trves  upon  the  land,  which  it  not  more  tJian 
fourteen  acres,  allowing  for  the  fences.  ■ 

The  larch  trees  were   two  years  trafi9p1anted«  and  from 
eight  to  fifteen  iocbes  high  when  pluuted  out. 

The  season  proved  very  fuvoviraUle,  few  of  the  trees  died, 
as  one  thousand  filled  up  the  deficiencies  in  the  autumn  of   m 
1808,    and  the  renmindtr  grew  welU     In  the  autumn  of  | 
I8O9  they  were  ap^in  filled  up  with  the  wnnie  number;  and  ] 
hai'e  this  motilli  supplied  all  the  deficiencies  with  two  thou-   _ 
»aiid  more,  a»  some  had  been  destroyed  by  rabbits*  H 

The  plantation  19  now  in  a  healthy  growing  state;  the  last 
aeason  it  has  much  improved. 

I  think  the  above  mode  preferable  either  to  destroying 
the  heath,   (as  I  presume  it  preserves  the   moisture  ia  the  ^ 
soil  dnrino;  the  summer,  and  affords  warmth  in  the  winter), ^| 
or  making  holes  by  turning  up  the  soil,  aud  bringing  what  h^M 
bud  upon  the  surface.  ™ 

1  am  justilied  iu  theae  remarks  from  pluntattoos  adjoining 
mine,  where  both  modes  have  betro  tried,  and  neither  has 
answered  so  well  as  my  method.  My  plantation  ia  protected  ' 
by  a  quick  fence,  which  was  plauted  in  1S08«  and  secured  H 
by  good  posts  and  rails  all  round;  the  quicki  have  grown 
very  well,  coiiisideriog  the  nuture  of  the  soil,  which  ia  but 
barren,  and  they  are  hkely  to  become  a  good  fence* 

T  he  followir.g  is  an  account  of  the  cxpences  that  have  at- 
tended  iliia  pljinlation. 

£     ».    d, 

Purcha^  qf  the  land  and  iitamp   .,, 200  26     0 

Scienty-nine  thouAuud  larches  at.iTK  per  thou- 
sand   ^ ,  *  • , •...••••     79     0    0 

Posts  uiid  raik • 30     9     4> 

Paring,  planting,  aud  puitiirg  down  tht;  feucea     98     0     O 

Carriage  of  treeis,  &c *..........,...        9  16 

Cleaning  the  trees-  first  and  i^econd  year,  where 

the  heath  in  any  measuii;  incommoded  thetn       9  ])     f^ 
ExpeufiCk  i>f  filling  up  the  dtficicncica 3     0     C 
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Wemeritm  Natural  History  Societif* 

At  the  m^etin^  on  the  28th  of  March,  professor  J^uieaon  Mineralojy, 
read  an  acccmiit  of  a  l!<jet«  g^ypsntn  formation,  which  occurs 
on  the  banks  of  tlie  Whituddcr,  neHr  Kelso.  Likewise  of  a 
beautlfii!  floetz  quartz  found  in  bed&  in  the  con!  district  of 
Fifeshire:  and  of  the  occurence  of  basalt,  amygdaloid,  and 
trnp-tuff,  in  a  coBl-formation,  newer  than  the  old  red  iand- 
Mtone,  and  its  acconipanyin^:  porphyry,  hot  probably  older 
than  the  general  iiia$«  of  the  rocks  of  the  newest  floetz-trap 
formation.  At  the  same  meeting,  Mr,  Leach  read  a  Specie*  of  pig. 
description  of  the  pioj  of  Orkney  and  Shetland,  which  he 
is  inclined  to  considei'  as  a  distinct  species.  And  the  Se- Meier»ro!o(ic4l 
cretary  laid  before  the  meeting  a  very  full!  and  interesting 
thermometrical  regi^^ter  und  meterological  journal,  kept  on 
a  voyage  to  Daviti  Straita  and  back  a^ain^  by  Mr^  John 
Aitkin,  surgeon. 

At  the  meeting  on  the  J  1th  of  April,  Dr.  Macknlf  ht  Moun'iin  of 
read  a  mitieralogical  de«criptton  of  Tiulo,  a  noted  mountain '^^'^^^ 
in  Lanarkshire,  It  appears  to  be  of  floet*  formation; 
probabiy  resting  on  the  gray  wacke,  which  pervudes  the 
whole  irtountainoua  districts  in  the  south*  of  Kscotlaud* 
Aroncid  the  base  ts  found  con  glomerate,  containing  rounded 
masses  of  ^ray-wncke,  iron  clay,  flinty  «late,  sphnt«?ry  horn- 
atone,  quartz,  felspar,  mica,  &e*  Where  the  rock  becomes 
finer  grained,  it  approaches  in  some  f>lacea  to  ^ray-wacke, 
and  in  others  to  those  portions  of  the  old  red  sand-stone 
formation,  which  are  conjectured  ti»  alternate  with  the 
newer  members  of  the  transition  series.  Over  the  con- 
glomerate, mai>ses  of  clay-stone,  greenstone,  and  green- 
stone  passing  into  clinkstone,  ond  porphyry-efate,  kuc* 
ce^tively  appear,  till  we  reach  the  summit,  which,  along 
with  the  whole  of  the  upper  part,  is  found  to  consist  of 
compact  felspar,  and  fehpar  porphyry.  The  disposition  of 
the  rocks  in  this  mountain  is  conlormable  to  the  idea  of 
iecondiiry  deposition,  by  assuming  a  finer  end  more  crys- 
talline texture  a»  they  ascend  ;  and  the  occurrence  of  clay- 
stone  and  felspar  in  a  position  cor respo riding  to  what  is 
observed  on  the  Eildon  Hitls,  the  Pentlands,  the  Ochilla, 
Papa  Stour,  Dundee,  and  in  other  places,  seems  to  favour 
the  hypothesis  of  a  particular  overlying  formation,  ia  which 
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thefte  mbstynpff  ^rc  prevail mj^  ingredients,  ext^"din*»  oref 
^  camid^raMf  portion  of  thr  lower  country  of  St-oilanrl^.— .  ^_ 
In  the  bed  of  the  Clyde,   to  thtf  e»itiM.iird  ofTiuto,  a<tiyg*  fl 
dafoid  appearit  haviiijf  nmlules  of  calc<*doTi)*  voated  witb 
gref  n  eiirtU  ;    »Im>  riik*p«r»  and  poriiotiH  of  stealite.*— T<^  ^^ 
wards  the  north,   the   conk;lonierate   formiii;^  t|»e   bitve  of  fl 
Tiiito  pushes  into  the  wmd^ioiK-  of  which  the  wb<kie  itifenor 
districts  of  Litniirktihire  ur*f  rcvttiposied.     It  it  to  the  v/n^te 
ofthiH  rock  thitfc  «eoi^e  thr splendid  scenery  ol  Com  Uun^ 
Atid  the  otner  cekbrHted  fiilb  ol  the  Clyde,  a  rivi-r  which  ^ 
exhibiti  in  its  raurve  matiy  eharruH  of  niiture,   and    may  H 
indeed  he  Hitd  to  curry  along  with  it  bt*auTy  and  fertility. 

At  the  ^me  meehn^*  the  Sttretary  co>iiiiiuuTCated  a 
very  coriout  meti^oroLo^iral  journal,  kept  by  Governor 
Grabam,  dunn^f  bu  revid^tice  ia  i}udbgD*«  JB«^* 


>%  the  1st,  A  paper  by  Dr.  JVJwcCultocb,  M,  G* 
i>D  biMnr  anU  other  »Mb»ta<iet;»  produced  ia  the  di»tillatioo 
of  wood;  and  oo  their  analogy  with  the  naiiire  bitumeniiy 
was  read.  When  wood  ie  nuUmittcd  to  de^uurtive  di&- 
tillatient  there  i»  obtuitied,  aiuoii|^  other  proiiucts  •  btftrli 
Bubstanee  rrtmiblinj^  comuitjn  t»r.  Thi»  tar  ts  vtviy  iu^ 
liamfDublef  und  so  liquid,  thm  it  may  be  bunt  in  a  latup* 
By  wa&hifkg  it  <«ith  water  either  Hot  or  cold,  or  •ubmitfioff 
it  to  the  artion  of  lime,  or  of  (be  mild  alk^lU,  a  large 
portion  of  acetic  acid  i-»  aepardte^K  und  ihe  renidne  becomes 
pitchy  and  tenacious.  It  \b  eutirefy  »otnble  in  caustic 
alkali,  in  alcohol,  in  et]ier»  in  iicetir  scid,  and  in  the  ml. 
Iieral  acidt«  The  fat  oils  and  the  recent  etflential  oiU 
disf»olve  but  little  of  it,  bat  if  the  former  are  iniide  drying, 
and  if  the  latiir  have  become  brown  by  keepini;,  they  then 
act  more  readily  and  copiously.  Coloured  oil  of  turp^otioe 
takes  up  a  considerable  quantity,  but  naphtha  only  oc- 
qtiires  n  scarcely  sensible  brawn  colonr,  by  dif^e^tion  npon 
it.  When  carefully  distilled  at  &  gentle  heat  it  is  decom- 
posed into  an  oily  matter,  at  first  limpid^  and  aft^mrard 
brown,  a  qnantity  of  acetic  acid  combined  with  a  little 
^mnKjDiQt  tiiid  a  spungy  coal  remains  in  the  retort.     In  tbi* 
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pmc^M  no  tadammable  i^d  it  gii'«fu  oat;  bat  at  n  lii^H 
t£nip^rHtiire  iHr  ail  it  more  ur  Lvwt  deioaipo^ed,  and  iii- 
fl«[tii]mble  ga^  lb  prodaced;  which,  however,  do«ii  not  burn 
wUli  a  f)B;ii«;  b)'  Muy  tueiMift^ifO  titj^lU  os  the  gas  Irotu  ptt 

ir  thi>  dt^structive  diitittiitiun  ii  tiot  Ciirri<Hl  verjr  far, 
the  timtter  ia  the  rrtort  wi)^  b^  rounds  when  coid,  to  be 
M>ti  U  brilliain\  ihiniui^t  unil  (.HMKeftAed  of  n  cooolmidiit 
fmclurt?:  lU  ti»»tr  u  liMni  n^  titid  pun^^tutt,  mid  lU  <4uur  is 
that  of  wood  Hnioke.  It )«  iusiblc  mid  rf^udily  i*itl«ni*nwlile# 
WhiH  V:r[it  iurlu*d  in  uu  opeti  veit»«l,  lill  it  i*€<ii-<e4  lit  be 
fusildc,  it  hecomea  more  uwi  riiorr  brillKibt,  id*  frai lure 
p!i<iiieA  to  Apruitery,  ikud  it  hhauiu^  tb«^  perlect  .iiipearunte 
of  uBphaUuni.  h*  t)i*o|K»rtif»ii  ua  it  H|>pr(itfcheH  thh  inw  it 
faHecome*  lesi  and  le^s  soluble  in  ii!c  thok  and  #i.  It  iirth 
«earcely  gives  n  stwin  to  tbis  mentriniin.  Ntmibthit  bfisi  no 
action  on  it»  and  in  ihin  cireuniiitancr  alone  it  difl^TB  fracn 
aRphahum. 

Dr.  Mac  CulloHi  then  procet-t?i  to  mi  eicamr-nlion  oF  lbi» 
biliiineiif,  and  9hovv»,  that  the  diiferenre  between  the  prt>- 
dut't^  ol"  recent  vegelwble  matter  and  of  th'^  bilmDeui*,  when 
fl^bjei't'  d  to  distillation,  r0n»it.i«  in  the  former  yielding 
empyreuniMtir  ncetic  acid»  »tid  a  htirk  pitchy  mutter  in- 
to! uble  in  naphtha  ;  while  the  latter  afford  amruotna  and 
napfitha,  but  little  or  nu  acid. 

He  then  entfri  into  a  detaited  invc8ii«;Ation  of  the  pro- 
|>ertieH  of  the  very  import unt  clasa  of  b^intei,  or  ihoi>c 
tubstance*  toch  at  peat,  anriurhrHud,  Bovev  cohI,  &c«  in 
ubich  the  trace*  of  vegetable  oripjin  are  not  obliterated. 
Snbmer^ed  wood  from  peat  mn«^e»  j^ave  a  bro^n  oil, 
tmelbng  of  wood  tsr«  and  refu^^in^  to  dtMoUein  n.^phtha. 
A  compact  fiTtcbv  lookln*^  pewt  i^ve  a  fehd  oil»  reMmbing 
in  odour  neither  wood  fur  nor  him  men,  and  very  *lijf  fitly 
ftoluble  in  napbtha.  Bo^ey  brovrii  coal  frave  an  oil  rt'^em- 
blinsj  in  orlouf  thiit  of  wood  tar*  but  much  more  soluble  in 
ssphtba.  Thai  portion  of  the  oil  which  wa«  insoluble  in 
thiK  rorn&truuin  had  a  ttrong  O'lour  of  wood  tmoke.  The 
oil  of  jet  Will  almost  perlectly  soluble  in  nupxithn,  and 
tmelled  strongly  of  pretTokum,  but  it  aSorded  ai»o  empy- 
r^pi^tic  acetic  acid. 

Thai 
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SCIENTIFIC  NEWS. 

tpppAri  to  be  cootaioed  either  in  the  uastratiBed  trnp,  or  in 
the  sUty  graiiwacke,  nor  did  lliere  occur  in  thetn,  whh  the 
exception  of  one  equivocal  iu stance,  the  fmallest  trace  of 
mny  organic  remain* 

May  the  iSth. — An  account  of  the  Islund  of  Teoeriflfe,  liimd  of  T«- 
by  the  Hon.  Heury  Grey  Bonnet,  M,  G.  S.  was  read.     The  "i"^*' 

greatest  length  of  this  island  from  north  to  south  is  about  ^_ 

70  milei,  its  greatebt  breadth  doe«  orot  exceed  30  miles.     Ill  ^M 

the  S.  W.  part  of  the  island  is  fiittiate  the  mountain  called  H 

by  the  Spaniards  e/  Pico  di  Tiede^  but  better  known  by  the  H 

name  of  the  Peak  of  Teneriffe,  the  height  of  which,  frt)ni  !hc  H 

mean   of  several  obiserTations,  appears  to  be  about   12500  ^M 

Enj^lish  feet*     The  rocku  and  strata  of  this  inland  appear  -^t 

to  be  wholly  volcanic.     A   long  chain   of  mountains  passes  ^H 

throujfh  the  interior,  sloping  on  the  E.  W.  and  N.  side*  to  ^M 

the  sea,  but  on  ilie  S,  and  S.  W.  elevated  into  neaily  per.  S 

pendicular  mountains,  which  are  laiersected  by  derfp  und  ^M 

narroMT  ravines.    The  lowest  bed  of  tije  island  is  porpbyritic  H 

lava,   composed  of  hornblende  and  felspar,   iu   iti    upper  ^H 

pare  porou^f  ecoriform,  aud  eometimes  pastiing  into  the  state  ^H 

of  pumice.     Upon  tiiis  rests  a  t>ed  of  the  same  substancei  ^M 

as  ylrefldy  mentioned^  but  in  structure  nearly  approaching  ^M 

to  {^I'lfeustone.     This  is  covered  by  a  thick  bed  of  pumicet  ^M 

inhich  itself  is  overspreud  with  basaltic  lavii,  on  which,  in  ^M 

many   placest  rest  beds  of  tufa  and  volcanic  ashes.     This  ^M 

IfasaUiu  lava  decomposer  sooner  than  any  of  the  other  rocks,  S 

and  contains  the  greatest  variety  of  imbedded  substances  :  ^M 

it  is  so.netiTiies  divided  by  h  layer  of  olivine  in  cr)'sta)s  some  ^H 

inches  loiijj,  and  is  often  intersected  by  thick  veins  of  por-  ^^H 

phyriticilate.  ZeoUte  and  chalcedony  also  occur  in  it*    The  "^M 

number  of  small  craters  and  extinct  volcanoes  is  prodigious.  H 

They  urtj  to  be  fOund  in  all  parts  of  the  island  ;  but  none  of  fl 

them  ha*e  been  in  activity  of  late  years.     The  great  streams  iH 

of  lava  have  flowed  from  the  Peak:  those  of  the  years  I704  ^M 

and  1797  (which  wa-jthe  la^l)  arehasaltic*  Thih  latter  flowed  ^M 

so  slowly,   notwithstanding  the  steep  descent  of  the  moon'*  ^M 

tain,  that  it  was  »everai  days  in  advancing  three  mile^.     On  ^M 

the  western  side  of  the  Peak  is  an  ancient  lava,  not  at  all  de^  ^M 

composed,  several  miles  in  lengthi  and  in  a  perfect  state  of  ^^M 

vitrification  resembling;  obiiidtan.  -H 

-•^^^i-*                   Mr*  Vauquelin  H 
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£^Q  gCICNTrFIC   ItCWf. 

Mineral  w3««r      Mr.  Vttiii|uelin  ba»  annlyscd  the  tlirrmal  mattr  of  N«i 

•f  li*ri4.         upyr  Moutlu^oci*  in  the  depitftrafnl  of  the  Alitor.     T'»© 

onnces  of  the  solid  mattei*  l«ft  hy  evaporating  the  wnff r  on 

the  «pot  had  been  Kent  to  him  :  but  he  was  not  iofortlie^f  of 

how  muci)  water  it  wai  the  produee.     The  result!  of  bi« 

anitlysis  were* 

Carbonate  of  nodft    33'34 

Siil()htttc  (if  soda..,..^ 26-68 

^luriate  of  ^odn *»«•••.••  15'^!^ 

Curbomite  of  htpe 2*S0 

Silex 8-34 

Wsiter 9*03 

Animal  luulter,  and  luw ^'54 

100* 
The  silox  be  suppose*^  to   hnvo   hp^n  held  In  solution  hf 
the  uuier;  end  he  thinis  it  f^itobtible,  thut  both  this  nud  th^i 
atiimnl  mutter  were  indebted  for  their  sofubility  to  ih«  pf^^H 
ftCince  of  the  oirboaate  of  soda.  ^^ 

HTujefal  waiw      H^  likewise  ansdyst^d  the  reaiduum  of  the  neater  of  Ar* 
olArgrmitVr*.  gcDtitrea,  tniit  Ulm  hi  the  s'dine  way  by  the  btiiue  phyaician. 
,The  rfflidts  were. 

CnrI>oiittte  of  soda    * , 3%*M 

Sidphute of  sodst  .»«» 15*75 

Muriiite  oi"  Hoda    • 1*35) 

SUiret^us  5fttid   .•««, ••■••  10*4:£ 

Cariur.iate  i'f  iii:i|rtitfttia    *•••«•«•  3437 

lime   •*. .$-2! 

AuttUiftl  mutter  ..•>• •••••     U'7A 

■  100' 

llailMiB&tic«l       The  TwelTlh  Number  of  Leybo«rn*a  Mathetnatictil  Ri?* 
|K>sitory  coiitiiin» — ^1.  Soliitioria  to  the  Muthematicut  Que** 
tion^  propnx'd  mi  Number  X.      2.  On  the  irreducible  Qik%t 
<jf   Cubic   E|unn(ii«'*.      3.   New    Pioperties   oi"   the  Coitk 
Sections,      i.  IiHii '   f  minute  Pro}]lec»s«     5.  Oti  the  Ellipse 
•lid  UvMt'rbota.     6    <  ^  :  the  Hooti  of  EqUdlious  of  all  Di 
nifn^kiM^.     7.  |*r«neni»  ^  of  the  K)ght-an|;led  Triuuf^^e 
CtmrnumtioD  of  Le  Genii>e*»MerDoir  on  Elliptic  Tmii»C' 
dentate.      '     A  0erie»of  ui  w  Que»ti»n>  to  beantwercd   to  » 
•t»1ii^qu^Mii  j:»»«nber* 

To  Corrfxp"ui€nfs, 
Dr.  Henderson*:*  pester  i»  obl^ed  to  be   pott^ioned 
next  month*  ^ 


H7j  o  u  r  n  a  l     ^^^I 

NATURAL  PHILOSOPHY,  CHEMISTRY,          ^^H 

AND                                                                                   ^^^1 

THE  ARTS.                                  ^1 

AUGUST,  IBU. 

^ 

ARTICLE  L                                                  ^^M 

On  a  gaseous  Compound  of  carbonic  Oxide  and  Chlorine^    By                   ^^^H 
Jotiir   Dayy»  Esq.     Communicated  btf  Sir  HuMVUMMt                   ^^^M 
Davy,  Kmt,  LLD.  Sec.  R.S^,                                                      ^^H 

^INCE  the  Itifluenee  of  electricity  and  solar  light,  ascbe-  Oximuriaiic  ^^^B 
Kuicul   agents,  ure  analo^as  in  many  respeclsi^  and  as  the  gas  said  not  to       ^H 
former  produce*  no  change  in  a  mixture  of  carbonic  oxide  ^^^^'^    ""^      ^M 
and  chlorine,  it  was  natui  al  to  infer  the  same  respecting  the                            ^M 
latter.     Messrs.  Gay-Lubsac  and  Thenard  assert,  that  this                          ^H 
is  the  case  :  they  ftay,  that  they  have  exposed  a  mixture  of                   ^^^H 
carbonic  oxide  and  chlorine,  under  alt  circumstances,  to                  ^^^H 
light,  without  observiDg  any  alteration  to  take  placef ;  Mr.                   ^^^H 
Murray  hits  made  a  similar  stateme  itj.                                                         ^^^H 

Having  been  led  to  repeat  this  experiment,  from  some  ob*  The  emitiary       ^| 
jectiona  made  by  the  last  meotioned  gentlemaa  to  the  theory  ^*^**^'^  ^7  ^^      ^M 
of  my  brother,  sir  Humphry  Davy,  concerning  chlorine,  I                          ^M 
waa  iarprised  at  witnessing  a  ditterent  result.                                                   ^M 

The  mixture  exposed,  consisted  of  about  equal  volumes  Expwintat*       ^M 
•f  chlorine  and  carbonic  oxide  ;    the  gaases  had  been  previ*                    ^^^t 

•  Fbitof.Traat  for  1813,  p.  144.                                                                 ^^^H 
f  Rr«lirrchc«  Pbisico OiitDiqiiet^  Tom.  It,  p.  ISO.                                    ^^^^H 
1  Nichotioi/t  Joarnal,  wo\.  X31X,  p.  9^7.                                                  ^^^^| 

YoL*  XXXU/No.  149.-'Au«vtT»  18U       S        ovtlj              ^  ^^1 

COMroUKD  Of  CARBOMtC  OX10E  AKD  OXIMORIATIC  GA9W 
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oualy  dried  over  mercury  by  the  action  of  fused  muriate  of 
lime;  nticl  the  exhausted  p^labs  globe,  iuto  vhicll  they  were 
introduced  from   a  receiver   with   tuitable   btopcocks,  was 
carefully  dried.     After  expo&ure  for  about  a  qtiarter  of 
hour  to  bright  sutishine,  the  colour  of  the  chlorine  bad  e 
tirely  disappeared;    the  btopcock  belonging  to  the  g\ob 
being  turned  iu  mercury  recently   boiled,  a  eotisiderabl 
absorption  took  place,  just  equal  to  one  half  the  volume  of 
the  mixture,  and  the  residual  gas  possesf>ed  properties  per- 
fectly distinct  from  those  belonging  either  to  carbonic  oxide 
or  chlorine. 

Thrown  into  the  utmosphere,  it  did  not  fume.     Its  odo 
was  different  from  that  of  chlorine,  something  like   thtti 
which  one  might  imagine  would  result  fiom  the  smell 
chlorine   combined  with    that   of  ammonia,  yet  more  io« 
tolerable  and  suftbcating  than  chlorine  itself,  and  nffectin^H 
the  eyes  in  a  peculiar  maimer,  producing  a  rapid  flow  of^ 
tears,  and  occasioning  painful  sensations. 

Its  chemical  properties  were  not  less  decidedly  m«rked» 
that!  its  physical  ones. 

Thrown  into  a  tube  full  of  mercury  contatoiitg  m  slip  of 
dry  litmus  paper,  it  immediately  rendered  the  paper  red. 

Mixed  with  amraoniacal  gas,  a  rapid  condeosation  took 
place,  a  white  salt  was  formed,  and  much  heat  was  produced* 

The  compound  of  this  ga^  and  ammonia  was  a  perfects 
neutral  salt,  neither  changing^  the  colour  of  turmeric  nor  lit«V 
must    it  had  no  perceptible  odour,   but  a  pungent  aUuiS 
taste;    it  was  deliquescent,   ond  of  course  very  soluble  la 
water;   it  was  decomposed  by  the  sulphuric^  nitric,  ii 
phoHphoric  acids,  and  also  by  liquid  muriatic  acid  ;    but 
cublimed  unaltered  in  the  muriatic,  carbonic^  and  sulph 
reoun  acid  gasses,  and  dissolved  without  effervescing  tii  aooti 
iposd    tcid*     The  products   of  its  decomposition  collected  oii«r 
Into  carbonic   ujercury  were  found   to  be  the  carbonic  and  muriatic  acid 
gasses;  and  in  the  expermient  with  concentrated  sulphoric 
ac'idt  when  accurate  results  could  be  obtuineft,  these  two 
gaflses  were  in  such  proportions,  that  the   volume  of  tb« 
itttler  was  double  that  of  the  fonner, 
rcn«:«  4        I  haveascertuini-d  by  repeated  tri a ls»  both  synthetical  And  ^ 
un  bulk  analytical^  thut  the  gas  condenses  fonr  tituoiita  voluine  of|fl| 

thi^ 


into  carbof 
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the  volatile  alkuli*  and  I  have  not  been  able  to  coniVi»e  it  of  Ammoab* 
urith  a  smaller  proportion. 

Tin  fused  in  the  e»s  In  a  bent  ^lass  tube  over  mercury*  Decompofni 
by  nipfitis  of  a  spirit  himp,  rnpidly  deccmpoied  it ;  the  liqaor  ^f  *^"i 
of  Lrbavius  wa!i  formed  »  and  when  the  vessel  had  cooled, 
there  was  not  ihe  least  chanf^e  of  the  volume  of  the  gas  per- 
ceptible; but  the  gas  liad  entirely  lost  its  otfensive  odour» 
untl  uas  merely  ratboiiic  oxide;  for  like  carbooic  oxide  it 
burnt  with  a  blue  flAme»  titforded  carbonic  acid  by  it&  com^ 
bustioo,  and  was  not  absorbable  by  water. 

The  effecls  of  zinc,  antimonyf  and  arseoic  heated  in  tbcrincantlmonj' 
gas,  were  similor  to  thoee  of  tin  ;  compounds  of  these  metaU  ^^^  uaeak, 
oud  chlorine  were  formed,  and  carbonic  oxide  in  each  ex* 
periment  was  liberated  eqnal  in  volume  to  the  gas  decom- 
posed. In  each  instance  the  action  of  the  metal  was  quick; 
thedecompot^ition  being  completed  in  less  than  ten  minutes: 
but  though  the  action  was  rapid,  it  was  likewise  tranquil^ 
no  explotiion  ever  took  place,  and  none  of  the  metaU  be-  ' 

Came  ignited  or  inflamed. 

The  action  even  of  potassium  heated  la  the  gas  was  not  potassium^ 
violent.     But  fVom  the  g^reat  absorption  of  ga?,  and  from 
the  precipitation  of  carbon  indicated  by  the  blHckness  pro- 
duceJ^  not  only  the  new  i^as,  but  Fikewiie  the  carbonic  oxide^ 
appeared  to  be  decomposed. 

The  white  oxide  of  zinc  heated  in  the  p^s  quickly  decom-  white  oxil^ 
posed  it,  just  as  readily  indeed  as  the  metvl  itself;  there  was  *^^c» 
the  same  formation  of  the  butter  of  zinc;    but  instead  of 
carbonic  oxide  being  produced,  carbonic  acid  was  formed; 
and,  as  osnal,  there  was*  no  change  of  volume. 

The  protoxide  of  antimony  fused  in  the  gas  rapidly  de-  ^^^^  protoxiST 
composed  it ;  the  butter  of  antimony  and  the  infusible  per-  of  aniimony. 
oxide  were  formed  ;   there  was  no  change  of  the  volume  of 
the  gas,  and  the  residual  gas  was  carbonic  oxide. 

Sulphur  and  phosphorus  sublimed  in  the  gns,  produced  Not  dceomp^« 
no  apparent  change;  the  volume  of  the  gna  was  unaltered,  "s*^ ^y  •i*'phurp 
find  its  characteristic  amell  was  undiminished.  ?  ^    h 

Mixed  with  bidrogen  or  oxigen  aingly,  the  gas  was  notgy^^jj^^n  ^^ 
inflamed  by  the  electric  spark,  but  mixed  with  both,  in  pro-  oxigen  iiiigly  i 
per  proportions,  viz.  two  parts  in  volume  of  the  former  and 
one  of  the  latter  to  two  parts  of  the  gag,  a  violeat  explosion 
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was  produced,  and  the  muriatic  and  carbonic  acid  giMfi 
wcfe  ibrmtH. 

The  »(as  transferred  to  water  wau  quickly  dectitnpo^ed, 
the  carbonic  and  muriatic  addj»  were  forroed,  as  in  the  la»t, 
f  xperiment,  and  the  cft'ect  was  the  same  even  when  light  *a 
excluded. 

From  the  raode  of  the  formation  of  the  gaa  and  the  con- 
densation that  takes  place  at  the  time,  from  the  results  of 
the  decomposition  of  its  amtnoniucal  salt,  and  from    the 
analysis  of  the  gas  by  tnetaU  and  metallic  oxides,  it  appea 
to  be  a  compound  of  carbonic  oxide  and  chlorine  coadense 
inlo  half  the  space  which  they  occupied  separately. 

And  from  its  combining  with  ammonia,  and  forming  wiii^ 
thi&  alkali  a  neutrul  salt,  and  from  its  reddening  littnut,  ti 
teems  to  1>e  an  acid.     It  is  similar  to  acids  in  other  respects 
in  decompoiiiug  the  dry  ^ubcarbonute  of  ammonia,  one  pa 
in  volume  of  it  expellin^^  two  parts  of  carbonic  acid  ^aa ;  and 
ill   beiuG^  itself  not  expelled  from  ammonia  by  any  of  th 
acid  passes,  or  by  acetic  acid.     IndepeudHnt  of  these  ci 
cumstances,  were  flower  of  saturation  to  be  taken  as  the 
measure  of  affinity,  the  attraction  of  this  gas  for  ammouta 
must  be  allowed  to  be  greater  than  that  of  any  otfter  sub* 
atance,  for  its*  saturating  power  is  greater;  no  acid  condense 
fio  large  a  proportion  uf  ummouia;  carbonic  acid  only  con 
densee  half  as  much,  and  yet  does  not  form  a  neutral  sal 
The  great  BUturatin^and  neutralizing  powers  of  this  gas  ar#| 
singular    eircumbtanres,    mid    parlicalarly    lingular   wlien 
compared  with  those  of  muriatic  acid  gus* 

la  conseijuence  of  its  being  decomposed  by  water,  I  !tar< 
not  been  able  to  ascertain  whether  it  is  capable  of  combiuini 
with  the  fixed  alkalis.     Added  to  soUuious  of  these  su 
stances  it  waa  absorbed,  and  carbonic  acid  ^as  wan  d 
gaj^^ed  by  an  acid. 

I  have  made  the  experiment  on  the  native  r  irlam 
of  lime  and  barytes,  but  the  gas  did  not  decompr.^r  t]ie^ 
bodtea.  This  indeed  nii^ht  be  expected,  since  quick-U 
I  find,  does  not  absorb  the  gas:  a  cubic  inch  of  it,  expOi< 
to  the  action  of  lime  in  a  tube  over  mercnry,  was  only  f\i 
Tc\'in]^hei\  in  two  tltiyn  to  nine  tenths  of  a  cubic  inrh,  and  n 
further  absorption   was  afterwards  obi^erved  to  take  place. 
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of  wine* 


But  even  this  circumstance  does  not  detnonstrnte,  that  the 
gas  ha»  no  affinity  for  limtf,  nnd  tt  not  r^pable  of  combining 
with  it;  for  on  making  a  similar  experiment  with  carbonic 
acid,  iubstituting  this  ^as  for  the  new  compound,  the  result 
was  the  same;  in  two  days  only  about  one  tenth  of  u  cubic 
inch  was  absorbed* 

Though  the  op.is  is  decortn>o*<ed  by  water,  yet  itappeari  to  j^<,|  ,|^,com- 
beabforbed  unaltered  by  common  spirit  of  wine,  which  con-  po^H  by  spirit^ 
taint  so  consideriible  a  quantity  of  water ;  it  imparted  it^  pe- 
cnUar  odour  to  the  spirit,  and  its  property  of  aftecting  the 
eyes ;  five  meaBures  of  the  spirit  condtfused  $ixty  measures  of 
the  gas- 
It  is  also  absorbed  by  the  fuming  li^por  of  arsenic,  and  by  AbioTbwf^ 
the  oximuriateof  sulphur,  thefumiag  !W 

The  former  appeared  to  require  for  saturation  ten  times  its  andojiirauiriaie 
own  volume;  six   meaj^ures  of  the  liquor  condensed  about  of  sulphofj 
aixty  of  the  gas.     The  liquor  thus  impregnated  was  thrown 
into  water,  and  a  pretty  appearance  wus  produced    by   the 
sudden  escape  of  bubbles  of  the  gas;  had  not  its  intolerable  _ 

smell   convinced    me  that  the  gas  was  unaUered,  I  should  ^^^p,  ^,„^jj 
tiot  have  conceived  that  it  could  pass  through  water   un-  qomposcd, 
decoro  posed, 

1  cannot  account  for  the  assertion  of  Messrs,  Guy-Lussac  piffe^nce  of 
and  Thenard  and  of  Mr.  Murray,  that  oximuriatic  gas  does  the  author** 
notf  when  under  the  influence  of  light,  exert  any  action  on  *^^^^  ***^ 
carbonic  oxide:  I  was  inclined  at  first  to  suppose,  that  the 
difference  between  their  results  and  mine  might  be  owing  to 
their  not  having  exposed  the  gasses  together  to  bright  sun* 
thine;   but  1  have  been  obliged  to  relinquish  this  idea,  since 
1  have  found  that  bright  sunshine  is  not  ettbential,  and  that 
the  combination  is  produced  in  less  than  twelve  hours  by  the 
indirect  solar  rays,  light  alone  being  necessary. 

The  formation  of  the  new  gas  maybe  very  readily  wit-Th^forinatiia 
nessedy  by  making  a  mixture  of  dry  carboitic  oxldeand  chio-  ^^  *^^i^ 
rine  in  a  glass  tube  over  mercur)':  if  light  be  excluded,  the 
chlorine  will  be  absorbed  by  the  mercury,  the  carbonic  oxide 
alone  remaining;  but  if  bright  sunshine  be  immediately  ad- 
mitted when  the  mixture  is  Brst  made,  a  rapid  ascension  of 
the  mercury  will  take  place,  and  in  less  than  a  minute  the 
colour  of  the  chlorine  will  be  destroyed,  and  in  aboot  ten 
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minute*  the  coi)di»ns«tiofi  w'tW  have  ceafl«d»  and  the  cocxibim 
tion  of  the  t«0|^t»«e»  iviU  he  cdiiit>lele« 

It  it  requ'tttiie^  thut  the  ga^ne^  should  be  dried  for  fofpnini^. 
this  coinpound;  if  thU  precaution  is  p4'glecied,  ihe  tit«  g^s 
will  be  far  from  pure:  it  will  contain  a  con«iiderahle  admix* 
tore  of  the  carbonic  and  muriatic  acid  ^Rsses,  wti    '  pro- 

duced in  c*>n««equeDceof  .thedecomiwisitionof  hv .  cal 

water.  Indeed  there  is  considerable  difficulty  in  procuring 
the  new  ^us  tolerably  pure;  a  good  air  pump  is  required, 
and  pt^rfectly  tight  stopcockf,  and  dry  ga»sei,  aud  dry 
ves6el». 

I  have  endeavoured  to  procure  the  ga»,  by  passing  a  mix* 
ture  of  carbonic  oj^ideand  chlorine  through  aa  earthen^w^fe^ 
tube  healed  to  redoes.*;  but  Mrithnut»ucres». 

TiiC  specific  gravity  of  the  gap  may  be  inferred  from  the 
specific  gravities  of  its  constituent  paits  jointly  with  the 
conden&atfon  lliat  taken  place  at  their  union.  According  to 
Cruickt-hank,  100  cubic  inches  of  carbonic  oxide  weigh  ^if*6 
grainsi  and  according  to  Sir  Humphry  Davy,  lot)  of  chlorine 
are  equal  to  76'37  grains:  hence  aa  equal  vohiinet  of  the>e 
gaases  combine^  and  become  «o  condencied  a«(to  (KCUpy  only 
half  the  space  they  before  filled,  it  follows  that  1 00  cubic 
inches  of  the  new  compound  gati  are  equal  to  105*97  grains* 
Thoe  this  gaa  excved^  most  others  as  much  in  its  deoi^ny  a^ 
it  does  in  its  baturatinj?  power. 

To  ascertain  whether  chlorine  has  a  stronger  affinity  fer 
hidrogen  than  for  carbonic  oxide*  1  «xpo»ed  a  mixture  of  the; 
three  gas«es  in  equal  volumes  to  light*  Both  the  new  com^ 
pound  and  muriatic  acid  gas  were  formed,  and  the  aflinitiea 
wereio  nicely  balanced ^  that  the  chlorine  was  nearly  equally 
divided  between  them.  And  chat  the  attraction  of  chlorioe 
for  both  these  gatttcs  is  nearly  thettame,  appears  to  be  can* 
firmed  by  muriatic  acid  not  being  decomposed  by  carbooic 
oxide,  or  the  new  j<as  by  hidrogen. 

The  chlorine  and  carbonic  oxide  arc,  it  is  evident  from  these 
laf-t  facts,  united  by  strong  attractions;  and  05  the  properties 
of  the  substance  as  a  peculiar  compound  are  well  character- 
ized, it  M)II  be  necessary  to  designate  it  by  some  simple 
d^me.  I  venture  to  jjropoe  that  of  phosgene,  or  phosgene 
|a0;  from  9<m*>  ligbt,  and  yifOftot,  to  producej   which  sig^ 
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oifies  formed  b}'  light;  and  as  yet  qo  other  iDOile  of  producing 
it  has  been  discovered, 

1  have  exposed  mixtures  coosisting  of  different  proportions  Oximuriatic 
df  chloriae  and  carbonic  acid  to  light,  but  have  obtained  no  a««^ «'*>««»*« 
new  com  pound*  n&t  csjmbine. 

The  proportions  in  which  bodies  combine  appear  to  be  de-  ReUiive  pro* 
fermiued  by  fixed  laws,  which  are  exemplified  io  a  variety  P'^'^^^''^  of 
of  instances,  nitd  particularly  in  the  present  com  pound,  OkI* 
gen  combines  with  twice  its  volume  of  hidro^en  and  twice 
it«  volume  of  carbonic  oxide  to  form  water  and  carbonic  acid^ 
and  with  half  tt^  volume  of  chlorine  to  form  euchlorine;  and 
chloriae  reciprocally  requires  its  own  volume  of  hidrogen 
and  its  own  volume  of  carbonic  oxide  to  form  mui  iuiic  acid 
mad  the  new  gBi». 

This  relation  of  proportions  is  one  of  the  most  beautiful 
partsofchemiculphiioaophy*  and  that  which  promiKesfai rests 
when  prosecuted,  of  raisiD<;  chemistry  to  the  btate  and  cer* 
Jtainly  of  a  mathematical  science* 


A  Narrative  of  the  Erupt itm  of  a  Volcano  in  the  Sea  off  the 
JstMdo/St.  Michael,  By  S.  Til  lard,  Extf.  Captain  in 
the  Royal  Navy*  Communicated  by  the  Right  //on.  Sir 
Joseph  Banks,  Bart.  K.  B.  P.  R,  5.» 

Approaching  the  island  of  St.  Mldmel'B,  on  Sun-  smoke  < 
day  the  !2th  of  June,   1611,  io  his  iiiajesty*8  sloop  Sabrina,  »«cendu»gfrom 
under  my  command,  we  occaaioniiHy  observed,  riAiug  in  the     *  **** 
'liorizon,  two  or  three   columns  of  smoke,   such  as  would 
^tiave  been  occasioned  by  an  action  between  two  ships,   to 
'vhich   cause  W0   universally   altrihnted  its    origin.      This 
opinion  was,  however,  in  a  very  short  time  changed,    from 
'the  smoke  iuereasinnf  and  ascending  in  much  larger  bodies 
than  could  poasihly  have  been  produced  by  such  an  event  ; 
ind  having  heard  tin  :»ccount  prior  to  oor  sailioj^  from  Lisbon, 
that  ia  the  preceding  January  or  February  a  volcano  had  aTism^fmnn 
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burst  out  within  the  sea  near  St.  Michaeri*  we  tipTft«ii«f3y 
concluded,  that  t]»e  sniokc  we  uaw  pr*><*ecd<H3  from  tNt» 
caiite,  %nd  on  cur  anchoring  the  next  morning  in  the  road 
of  Ponta  del  Guda,  we  found  this  conjecture  correct  as  to 
_  thecau>e,  but  not  to  the  time;   the   eruption  of  January 

Tw0aithr«e    havin:^  totuHy  8ubttlded»  and   the   pre><ent  one  hnving  onty^f 
mites  distance.  X^yxttX  fortli  two  days  prior  to  our  approach,  and  ttbooilKfee^ 
miles  distant  from  the  one  before  alluded  lo. 

Desirous  of  examininj^  as  nainutely  a§  possible  «cH)ntpntion 
ao  extraordinary  betvt een  two  such  powerful  element*,  I  »ct 
off  from  the  city  of  Ponta  del  Gada  on  the  morning  of  the 
14th,  in  company  with  Mr,  Read,  the  conaul  general  of  the 
Azores,  and  two  other  gentlemen.  After  riding  about 
twenty  miles  across  the  N  W.  end  of  the  island  of  St.  Ml 
chael's,  we  came  to  the  edge  of  a  cliff,  whence  the  voicing 
burst  suddenly  upon  our  view  in  the  most  ferriBc  iind  awfi; 
grandeur.  It  was  only  a  short  mile  from  the  base  of  ll 
cliff,  which  was  nearly  perpendicular,  and  formed  the  mafSI 
gin  of  the  sea;  this  cliff  being  as  nearly  as  I  could  judj^e 
from  three  to  four  hundred  feet  high.  To  give  you  an  ade- 
qoate  idea  of  the  fcene  by  dewcriptiou  is  far  beyond  my 
powers;  but  for  your  sattsfaction  I  «ha1l  attempt  it. 

Imagine  an  immense  body  of  smoke  rising  from  tbeteii, 
the  surface  of  which  was  marked  by  the  silvery  riplingof  ll 
Tvaves,  occasioned  by  the  light  and  bteady  breere^  jncideotiil 
to  those  climates  in  sqmmen     In  a  quiescent  statep  it  bad 
the  appearance  of  a  circular  cloud  revolving  on  the  water 
like  a  horizontal  wheel,  in  varioos  and  irregular  involutions 
expanding  itself  gradually  on  the  lee  side;  when  suddenly 
column  of  the  blackett  cinders,  ashes,  and  stones  would  shi 
up  in  form  of  a  spire  at  an  angle  of  from  ten  to  twenty  di 
grees  from  a  perpendicular  line,  the  angleof  inclination  beii 
universally  to  windward:  this  was  rapidly  succeeded  by  a S4 
cond,  thiid,  and  fourth,  each  acquiring  greater  velocitj 
und  overtopping  the  other  till  they  had  attained  an  allitm 
as  much  above  the  level  of  our  eye,  as  the  sea  was  below  it. 
As  the  impetus  with  which  the  columns  were  severally 
propelled  diminished,  and  their  ascending  motiou  had  nrarj 
cea.Htfd,  they  broke  into  various  branches  resembling  a  grou] 
&fpiQe>,  these  again  foimiug  themseWes  into  festoons  of  whlti 
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crater  abor* 


^^^Hpery  vmokein  the  ino»t  faDc'iful  raaDner  im«ginable>  in* 

BHnixed  with  the  6nest  particles  of  faUing  asbes^   which  at 

•DC  time  Bssumed  the  ajipearance  of  iuniiiiierable  plumes  of 

block  aod  white  ostrich  feathers  surmounting  each  other;  at 

another,  that  of  the   light   wavy  branches  of  a   weeping 

willow. 

During  these  bnnsts,  the  most  vivid  flashes  of  lif;htnin|[p 

continually  issued  from  the  densest  part  of  the  volcuno;  and 

the  cloud  of  smoke  now  a^jcending  to  an  attitude  much  above 

the  highest  point  to  which  the  ashes  were  projected,  rolled 

off  in  lar^  roa^Kes   of  fleecy  ctouds,  gradually  expanding 

themst'lve^  before  the  wind  in  a  direction  nearly  horizontid,  .   ^*"*P<JJ»* 

dmwn  up  vf 
tLtid  drawing  up  to  them  a  quantity  of  watert»pouts,  which  the  clouds, 

formed  a  most  beautiful  and  striking  addition  to  the  general  ,- 

appearance  of  the  scene. 

That  part  of  the  sea,  where  the  rolcano  wat  titutte*  was  Rkingcf  fiw 
'Upwards  of  thirty  fathoms  deep,  and  at  the  time  of  our  view-  ^") 
ing  it  the  volcano  was  only  four  days  old.  Soon  after  our 
arrival  on  the  cliff,  a  pea<i*»nt  observed  he  could  discern  a  peak 
'  above  the  water:  we  looked^  but  could  not  see  it ;  however* 
in  less  than  half  an  hour  it  was  plainly  visible,  and  before 
We  quitted  the  place,  which  was  about  three  hours  from  thir 
time  of  our  arrival,  a  complete  cmter  was  formed  above  the 
water,  not  lesa  than  twenty  feet  high  on  the  side  where  the 
greatest  quantity  of  ashes  fell;  the  diameter  of  the  crater 
being  apparently  about  four  or  five  hundred  feet. 

The  great  eruptions  were  generally  attended  with  a  noise  Ertipt'tons  ttt^ 
like  the  continued  firing  of  cannon  and  nausquetry  inter*  *«"'*«<1  "w**!* 
mixed,  as  also  with  slight  shocks  of  earthquakes,  several  of        ^^^^  ^ 
which  having  been  felt  by  my  companions,  but  none  by  mj» 
self,  I  had  become  half  sceptical,  and  thought  their  opioion 
arose  merely  from  the  force  of  imagination;   but  while  we 
were  sitting  within  five  or  six  yards  of  the  edge  of  the  cliffy 
partakingof  a  slight  repast  which  hod  been  brought  with  us, 
and  were  all  busily  engaged*  one  of  the  most   magnificent 
bursts  took  place  which  we  had  yet^itnessed,  accompanied 
by  a  very  severe  shock  of  an  earthquake.     The  instantaneous 
and  involuntary  movement  of  each  was  to  spring  upon  his 
ft^et,  and  I  said  **  this  admits  of  do  doubt***     The  words  Ftll  of  pari  of 
had  sc^ce  pusfied  tny  Itps,  before  we  observed  a  large  portion  *^  <^'^ 
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of  iKc  fnce  of  tbe  cliff,  about  fifty  yard*  on  our  left,  f«11tD|(« 
whicb  it  did  iriih  a  violent  cr«Ah.  So  Moii  aa  our  first  docw 
aternatiofl  bad  a  little  «uWlded,  we  removed  about  ten  or  & 
do/eu  yards  f^i  ihcr  from  the  edge  of  the  clii)\  aud  lioUh«*d 
oar  diooer* 

On  the  suceeediDg  day,  June  I5th,  Kaving  the  coofiol  and 
•one  other  friends  oo  board,  1  weighed^  aod  procet?ded  vith 
ibc  ship  towards  the  volcano,  with  the  intention  ot  witnesting 
a  night  view ;  but  in  this  expectation  we  were  greatly  di»ap« 
pointed,  from  the  wind  freahentagand  the  weather  becomiog 
thick  and  hazy*  and  at?o  from  the  volcano  itself  bein;;  dearly 
more  quiescent  thiin  it  was  the  preceding  day.  It  seldom 
emitted  any  lightning,  but  occabiimolly  as  much  flame  as. 
may  be  seen  to  i  aue  from  the  top  of  a  glas^bousc^  or  foun- 
dery  chimney. 

On  pa8>in^  directly  under  the  great  cloud  of  »moke*  about 
three  or  four  mi  lea  distant  f/oia  the  volcuno,  the  deckt  of  thm 
ship  were  covered  with  5ne  black  ashes,  which  felt  inter* 
mixed  with  smnll  rain.  We  returned  the  next  mornini*;,  and 
late  on  the  evening  of  the  same  day,  I  took  my  leave  of  St. 
Michaels  to  complete  my  cruize. 

On  opeuinfi^  the  volcano  clear  of  the  XW,  part  of  the 
ieland,  after  dmk  on  the  iGih*  we  witne*^d  one  or  two 
eruptioos  that,  h^id  the  ship  been  near  enoughi  would  have 
been  awfully  grand.  It  appeared  one  contiaued  blaxe  of 
lightning;  but  the  distance  which  it  wa**  at  from  the  ship, 
upwards  of  twenty  mile:},  prevented  our  seeing  it  with  eflfect, 

Keturning  again  towards  St*  Mtchaerson  the  4th  of  July*  J 
I  was  obliged,  by  the  state  of  the  wiDd,to  puss  with  the  ship^^| 
very  close  to  the  islund,  which  was  now  completely  formed  " 
by  the  volcano,  being  nearly  the  height  of  Matlock  High 
Tor,  about  eighty  yards  above  the  sea.     At  this  time  it  vaa 
perfectly  tranquil,  which  circumstance  determioed  me  !• 
land,  and  explore  it  more  narrowly. 

I  left  the  iship  in  one  of  the  boats,  accompanied  by  so«ii« 
of  the  officers*  As  we  approached,  we  perceived  it  was  still 
smoking  in  many  parts,  and  upon  our  reaching  the  i^and 
found  the  surf  on  the  beHch  very  high.  Rowing  round  to 
f*  '  'ide,  with  some  little  difhculty,  by  the  aid  of  An  o«u>^  • 
I  jumped  on  shore,  and  was  followed  by  the  other  ■ 
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oflficera.  Wf  found  a  narrow  beach  of  Ulack  ash^,  from 
which  the  side  of  the  ivlaitd  rote  in  generul  too  sleep  lo  ad- 
mit of  our  Bj^ceiidintc;  and  where  we  could  have  dunibered 
vp,  the  miiK4  of  tuatter  was  much  too  hot  to  allow  our  pro* 
cee(iiu|»;  more  than  a  few  yards  iu  t)ie  ascent. 

The  declivity  below  the  surfiice  of  the  lea  was  equally 
6teep,  hiivin^  seven  fathomft  walert  scarce  the  boat's  length 
from  the  shore,' and  iit  ihe  distance  of  twenty  or  thirty  yurdtt 
we  floiinded  twenty-five  fathoms. 

From  walking  Vonnd  it,  in  nhoat  twelve  minutes,  1  should  L»i  thtn  a 
jtidirethar  it  wassomethini^  le?»8  lh.*<n  a  mile  in  circumference;  ""  *^  "*""  ' 
but  the  most  extraordinary  purl  was  the  crater,  the  mouth  of '^l*'-'" iter  fort 
which,  OD  the  aide  facintr  St.  Michael's,  was  nearly  level  wiih  jg,      ^^  *** 
the  sea.     Il  wa^  tiHed  with  water,  at  that  time  boiling,  and 
wnsenoptyin^  ilscif  into  the  sea,  by  a  small  i^trearn  ahout  six 
yards  over,  and  by  which  1  should  suppose  it  was  continually 
lilted  ai^iu  at  high  water.     This  stream,  clos«  to  the  ed<ve 
of  the  sea,  wa«i  so  hot,  us  only  to  admit  (he  limber  to  be  dip* 
ped  suddenly  in,  and  taken  out  ai^siin  immrdiutcly. 

It  nppeared  evident,  by  the  formation  of  this  part  of  the  A,  »*5"*"*^^ 
island,  that  the  sea  had,  during  the  eruptions,  broke  i"tothe"JJJ^^"^l^,j5^ 
crater  in  two  places,  as  the  east  side  of  the  small  stream  was 
bounded  by  a  precipice,  a  cliti'  between  twenty  and  thirty 
feel  high  forming;  a  peninsula  of  about  the  same  dimenitions 
in  width*  and  from  fifty  to  sixty  feet  lon^,  connected  with 
the  other  part  of  the  island  by  a  narrow  ridge  of  cinders  ant} 
lava,  as  an  isthmus  of  from  forty  to  fifty  feet  in  length,  from 
which  the  crater  rose  in  the  form  of  an  amphitheatre. 

This  cliff,  at  two  or  three  mdes  distance  from  the  island,  Ancent  of  di« 
had  the  appearance  of  a  work  of  art  resembling  a  small  fort  **^"*™» 
or  block  house.  The  top  of  this  we  were  determined,  if 
possible,  to  attain  ;  but  the  difBculty  we  had  to  encounter  ia 
doinf^  so  was  considerable;  the  ouly  way  to  attempt  it  was 
up  the  side  of  the  ij^thmus,  which  was  so  steep,  that  the  only 
mode  by  which  we  coukl  effect  it,  was  by  fixing  the  end  of 
an  oar  at  the  base,  with  the  assistance  of  which  we  forced 
ourselves  up  in  nearly  a  backward  direction. 

Having  reached  the  summit  of  the  isthmus,  we  found  an« 
other  difficulty,  for  it  was  impossible  to  walk  upou  it,  as  the 
descent  on  the  other  side  was  immediate,  and  as  steep  as  the 
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ofn#  we  had  ascendecf ;  but  by  throwing  oar  leg;!  itero*«  it 
wmiW  be  done  on  the  ridgi?  of  a  house*  and  moving  cartel 
funrard  by  oar  liatidci,  we  at  teni^h  reachtni  that  part  of 
where  it  f^dunlly  widened  itself  and  formed  theturoiait 
the  cUff«  which  we  found  to  have  a  perfectly  flat  surface, 
the  dimenfciona  before  stated. 
Flar  pT*nfed,       Jud;;;inG;  this  to  be  the  moat  conapicuous  MtuHtton^  wv  Wre 
*J*^  clw**  pl*"*<'*i  i^*^  Uuion,  and  lei\  a  bottle  nealed  up  couiaintn 
HBk  small  acconnt  of  the  origin  of  the  isUnd*  and  of  our  havi 

landed  apou  it,  and  naming  it  Sabrinu  Island. 

Within  the  crater  1  found  the  complete  (skeleton  of  a 
mdbyOboetmp-  guard-Efrh,  the  booes  of  which,  being  perfectly  burnt,  felLtu 
•"•  pieces  upon  attempting  to  take  them  op;  and  by  the  ac- 

count of  the  iuhabitanta  on  the  coa^t  of  St.  Michaera*  great 
cumbers  of  fich  had,  been  destroyed  during  the  early  part  of 
the  eruption,  at  large  quantities,  probably  Suffocated  or  poi^ 
iooed,  were  occasionally  found  drifted  into  tiie  small  inleU 
or  bays» 

The  inland^  Tike  other  volcanic  prodnctions,  ii  composed 
principally  of  porous  substance^  and  generally  burnt 
complete  cinders,  with  occasional  masses  of  a  atone,  w 
I  should  suppot»e  to  be  a  mixture  of  iron  and  lime-stone  ; 
have  sent  you  specimens  to  enable  you  to  form  a  better  judg^ 
i&eut  than  you  possibly  cut)  by  any  description  of  mine. 


Kalt^re  oltha 


nt. 


a 


New  BfeiJiod  of  making  Bricks,  to  ai  to  form  ekeaper  mni 
firmer  Buildings,   and  useful  underground  Drains : 
Jonm  Stephens,  Esq,  of  Readings  in  Berkshire*, 

»f,cVs  divided  1l  W  ^^  ^'  *^^^»  ^^^  *^^  inspection  of  the  Society  of 

meat\yl\itoMihf  three  closure  bricks,  which  on  examination  you  will  find  to 

have  been  cut  tj^ree  fourths  of  the  way  through  in  the  middle 


a  Trans,  nf  the  Soc.  «f  ArH^  toI.  XXIX,  p.  3^    The  ■Urer  DDf<U) 
was  roicd  to  Air.  Stephen >. 
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be  way  throagh  at  each 
which  teaves  the  ends  square  and  haodiiome  for  work. 

The  bricklayer,  to  divide  each  brick  itj  length,  has  only  wwHyc^i  fiw 
to  tuke  the  brick  iti  hi»*  left  hand,  with  the  roark,  or  cut, 
downwards  longitudinally  ;  and  by  one  emaft  blow  with  the 
trowel  he  will^  have  two  complete  king-closures,  with  which 
he  can  eaaily  muke  four  common  closure:^* 

I  Itave  shown  tbero  to  many  workmen,  who  all  apprfwe  of 
tbem.  I  had  two  hundred  and  fifty  of  them  made  by  a  brick* 
maker  for  an  experiment,  and  I  have  ordered  two  thousand 
more.  The  builders  who  do  the  principal  part  of  my  work 
have  hat)  some  ou  their  own  account,  and  have  since  increo- 
•ed  their  orders.  I  have  no  doubt  when  they  are  better 
known  they  will  come  into  general  use. 

A  considerable  saving  in  labour  and  waste  of  bricks  may  Tlieir  ml* 
he  effected  by  their  use,  particularly  In  walls  where  piers  are  ^•*» 
built,  and  where  there  are  many  opening^;  the  work  will 
aUo  be  rendered  more  sifbstantiaL  There  will  be  a  saving 
ii^  room  and  materials  where  the  back  of  a  chimney  ts  built 
against  a  straight  wall,  particularly  in  flues  for  low  build- 
ings* They  will  be  found  useful  in  cities  or  large  towns  by 
being  placed  in  partition  walla  instead  of  lath  and  plaster, 
and  be  a  check  to  the  ravages  of  fire.  They  will  be  useful 
in  preventing  the  patMge  of  rats  and  mice,  and  ihe  disa- 
greeable amell  occasioned  when  they  die  betwixt  lath  and 
plaster  nr  wainscot.  They  will  also  answer  for  draining  of 
land,  and  will  form  cheaper  small  drains  from  houses  than 
any  other  method.  They  may  be  cut  in  other  forms  or 
directions  for  particular  purposes  according  to  the  usei  for 
which  they  are  intended. 

The  additional  expense  of  dividing  them  by  the  wire  is  Additional 
about  two  shillinpis  per  thousand,  it  is  generally  done  after  p«>**«f  ™^ 
they  have  been  moulded  one  or  two  days  occording  to  the 
dryness  of  the  season. 

I  flatter  myself,  that,  if  this  cornmutiicatjon  meets  with  the 
approbalioo  of  the  Society,  it  will  render  a  benefit  to  tht 
public.  1  atn,  Sir,  with  much  esteem, 

'  Your  most  obedient  servant, 

JOHN  STEPHENS. 
Reudingt  October  31,  18 10* 

DE4m 
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DEAR  SIR» 

Satins  in  their      On  inquiry  from  buililers,  I  am  mformed,  lK«t  the  %A\ 

•*•  by  the  usf  of  the  bricks  I  have  invented  will  be  from  two 

and  ahttif  to  nearly  five  per  ceot,  in  a  lire-vindow  houssc 
brick  work  and  labour,  in  a  front  of  forty  fret  with  or  wil 
oQt  (Iters.     In  ornamentul  brick  piers  for  gatewayi,  1  tUtuk 
the  saving  of  bricks  by  means  of  cutting  may  bt*  very  ci 
siderab1e»and  in  the  labonr&^till  more,  beside  the  work  b< 
done  more  sound  and  fiub^taittial. 

It  inch  wall.        I  ann  U8tn^a  few  of  them  in  iin  eleven  inch  bncfc  wnll, 
ayfttem   hitherto   entitply  new),  in  a  weijternly  aspect, 
preventive  or  guard   against  the  tflTects  of  wi-aiher,  ari^ 
^ill,  in  point  of  drynest,  be  equal  to  a   fourtten  inch  wi 
I  have  enclosed  n  letter  from  Benjamin  Ourroway,  a  brick* 
layer,  who  has  requetiite'd  me  to  let  him  have  hU  the  bncki 
have  of  this  kind,  and  to  bespeak  more  for  him.     1  have  a1 
tent  a  certificate  from  Mr.  Robert  Wright,  who  is  eitteii- 
sively  engaged  in  buildings. 

Drtiajk  The  drains  for  iigricultural  purposea  might  be  doiie  bj 

women  or  children,  except  the  digging  of  the  drains,  ee] 
dally  two  inch  drains-  With  respect  to  longerdrainft,  if  th< 
are  required  of  four  inches,  and  to  be  covered  with  brick,  I 
would  recommend  the  bricks  to  be  laid  ang\ewi»p,  in  order 
to  promotestrength  in  covering. 

Driwback  of         |t  would  be  of  great  importance  if  parliament  would  allow 
adrawback  of  the  duty  on  all  bricks  employed  in  draiofn 

y^cxleofnnk*      Every  brick,  intended  ior  the  operation  I  recommend^] 

iag  ihebrwk,   jg^p^  ^ff  i^g  stack  two  or  three  days  after  it  is  moiitdl 
It  is  then  put  on  a  stool  or  board,  and  a  wire*  about  the  sij 
of  No.  2J,  is  pressed  on  theupper  side  of  the  brick,  &ohs 
pBBa  through  each  end  of  it»  it  is  then  immediately  placet! 
on  the  stack  again,  and  afterward  horned. 
1  am,  dear  sir, 
Vour  mo8t  obedient  humble  servant, 
Reading,  December  B,  1810.  JOHN  SjTErHE] 

Letter  from  Mr.  Richard  Billing,  to  Mr*  Steprcvs, 
SIR, 

RfnufK*  on         Aj?T***'^bly  to  your  request,  1  have  taken  into  conj*ideTat:f»n 
ihi?  uiiiitv  oi    the  utility  of  vour  closure  bricks,  and   bei*  leave   lo   twn\. 


aai^ 
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S5S 


toy  opinion  coincides  with  youn^,  as  to  their  advantage* 

ia  Dew  chi(n»ied,  which  are  intended  to  be  built  against  old  ^ 

[walls.     In  constructing  a  new  chimney  it  is  generally  consi-  H 

lered  abt»o1uteiy  necessary,  that  the  same  should  be  worked  V 

ip  close  to  the  old  wall*  but  completely  unconnected,  in  or*  H 

ler  that  it  mig^ht  settle  from  the  old ;    in  this  case,  it  is  very  ^| 

''desirable  to  make  the  back  of  the  chimney  as  thro  as  posnibte,  ^M 

that  it  may  project  as  little  as  convenient;  and  in  building  H 

piers,  particularly  small  ones,  either  for  gate-ways  or  fronts  ^M 

«f  houses*  where  there  are  many  bricks*  and  in  the  present  ^| 

mode,  which  is  iio  frequently  adopted*  of  two  inch  recesses  at  ^M 

the  extphor  of  the  windows,  your  closures  would   be  much  H 

preferable  eireo  in  appearance  to  a  brick  which  has  been  cut  ^| 

with  a  trowel,,  with  the  surface  of  course  defaced*  H 

Closure  bricks  might  be  adopted  as  a  cheap  and  useful  Dram*:. 
drain  by  a  common  brick  flat,  with  two  closures  laid  on  the 
tame  two  inches  asunder,  or  four  inches,  and  reversed. 

Your  closures  would  be  useful  in  all  kinds  of  ornamental  Ornamental 

brick  work.                                                                                      ^^  ' 

Two  inches  is  a  very  desirable  brick,    but  most  times  Two  inch 

■voided   m  consequence  of  the  waste  in  cutting  common  ^[^^^*  <l«i'K^ 
bricks,  and  difficulty  in   producing  a  smooth  face,  which 

would  be  completely  obviated  by  the  introduction  of  closure  m 

bricka*  ^M 

^                 I  remain,  sir,  *^M 

Your  obedient  humble  Servant,  ^M 

Reading.                                RICHARD  BILLING,  ■ 

Letter  from  Afr*  Bekjamik  Gar&owat,  to  A/r,  Stephens* 

SIR. 

I  am  of  opinion*  that,  if  closures  were  made  for  general  Farther  ra* 

vse,  two  Btid  a  half  per  ceut  would  be  saved  in  brickwork  of  ^^r^'*  fl 

amall  piers,  f!ues  of  chimneys,  or  where  there  are  any  bricks  B 

in  ornamental  works,     Cooiinon  bricks  frequently  will  not  H 

cut  more  than  one  closure;  and  if  your  bricks  were  to  be  aU  ^| 

ways  had,  tbey  would  be  much  more  useful.  H 

I  remain,  sir*  ■ 

Your  humble  ser\'ant,  H 

Ruteomhe,                    BENJAMIN  GARROWAY;  I 

£^c^tN&er5.  1818*                                                               Ltitet  ■ 
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Litter  from  Mr.  Robeet  Wiwoht  to  3/f.  StkpjieI 

SIK, 
Huvlag  cxaDimed  your  method  of  cutting  bncks,  I  am 
of  opimon,  tlmtthey  would  be  pfnticuiarly  u»eful  io  all  kind* 
of  brick  work,  make  a  considerable  ~»uving  in  labour  and 
matei'iuls,  and  that  a  much  superior  boud  would  be  obtaiued 
by  your  ill) proveiitent. 

You  are  perfectly  at  liberty  to  make  any  yM  you  \\i 
•f  u>y  opinion* 

I  am»8tr» 
V'otir  very  obedient  servant, 

ROBERT  WRIGHT. 
Kq.  5,  Niw  North  Street,  Red  Urn  Square, 
London t  December  (i|  1 6 1 0« 


Description  of  the  drnwingi  of  Mr,  Sttphem**  method  qfeui* 
ting  bricks /or  tarious  purposes.     See  Plate  Vl^fig.  2 — 7, 

ntkmaf  FJg*  2>  of  plate  VI,  is  a  plan  of  the  upper  tarface  of  a 
ihc  flit*.  common  brick  :  the  line  a  a  is  a  cleft  cut  nearly  through  the 
brick  while  it  is  soft  by  meauii  of  a  piece  of  wire,  as  is  shonrn 
in  the  section,  lig.  5;  where  the  t>ection  of  brick  is  &bawn  ^x 
BB,  placed  on  the  wooden  block  A,  a  piece  of  wire  6  h  wttU 
m  loop  at  each  end  is  pressed  down  into  it»  so«8  to  divide  it 
>oto  two  part5,  except  the  paK  C,  which  the  wite  will  not 
cut  through  because  of  the  curvature  it  acquires  io  being 
preatsed  into  the  brick,  A  brick  of  this  k}nd»  being  burnt, 
jnay  be  broken  in  two  halves  by  one  cleft  with  the  trowel, 
which  will  be  found  very  useful  in  many  cases  which  coiw 
ttaotly  occur  in  brickwork,  and  will  be  far  superior  to  the 
present  mode  of  hacking  the  bricks,  both  for  the  touttdnets 
and  appearance  of  the  work,  and  will  he  done  in  less  time. 

Fig».  4  and  5  show  the  application  of  these  divided  brie 
to  draining,  where  AB  are  the  ends  of  the  two  haUea  of 
brick,  and  C  D  tiles,  farming  the  top  and  bottom  of  tht 
drain,  thi^  method  forms  a  square  drain* 

Fig.  5  shows  how  a  tri«ugulflr  drain  may  be  mode  with 
biilf  the  number  of  bricks  of  the  foregoingt  that  is  one  half 
brick  A>  tiod  two  tiles  C  D. 


A 
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Fig;.  6, 18  a  plan  of  a  brick  divided  diagonally*  and  fig.  7 
iliows  how  these  halves  may  be  dlspos^jd  to  form  a  triangular 
drum:  the  letters  show  the  same  parts  in  each  of  these  two 
figures:  the  bottom,  D,  may  be  made  oFlile,  or  of  a  bnck 
cot  in  hnlf  Hi  its  thickness :  the  scale  annexed  to  the  figurea 
wiil  ahow  the  diccteovionfl  of  the  differeat  drains. 
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Iji  temporary  Rick^  to  seaire  Com  in  Sheares  in  the  Fields 
tiil  qniie  drif ;   also  Chner^  Pease ^  *t^^  Beans  i  by  WiL* 
LiAM  JoNEtii  E$q,  iff  Fvxdowti  Hill^  mar  fVMngtan^  So* 
mersetshire** 
Sta, 


Jl   HE  very  unusaal  quantity  of  rain,  that  fell  during  the  Hirrettmir 
tnonthit  of  Aujjfusl  and  September  last,  with   scarcely  two  w€i  woaihef. 
daya  of  dry  weuther  following,  in  this  neighbourhood,  put 
farmers  to  the  necessity  of  hftving  recourse  to  varjoua  modes 
of  preserviiij^  their  corn;  and,  as  I  understand  the  Society 
of  Arts  has  offered  a  gold  medal  for  the  cbeapest  and  best 
jDode  of  horveiting  corn,  and  aUo  for  tnu king  hay   iu  wet 
iher,  iuperior  to  any  hitherto  practised »   I  beg  leave  to 
communicate  some  ex  peri  in  ^nt»  1  cnude  la^t  summer,   and 
the  ri»5ult  of  them.     In  the  first  pUce,  I  pwt  ^o'nc  v  h^ut  in  SmiU  ricks  <tf 
email  round  ricka,  or  wind-rows>  made  tu  the  common  way  *^«»* 
oftbia  county;  bat  afterward  recollected,  that  the  uncommon 
wetnesa  of  the  ground  might  render  the  uiiHtr  part  damp. 
I  thought  it  prudent  to  examine  theiDi  (ubout  ten  days?  after  in]ur<^  hj  tk« 
they  were  set   up),  and  fuuod   my  apprehensions  so   well  *'**opn«scit 
fouiided,  that  I  had  the  whole  spread  abroad  ;    and  have  no 
doubt,  that,  if  tht^y  had  remained  a  little  longer,  the  com 
would  have  been  materially  injured  ;  not  the  bottom  only,  for 
It  had  contracted  dampness  a  great  way  up  the  ricks,  into- 
much  that  I  turned  ray  attention  to  devise  some  better  modti 
of  preserving  my  barley  in  case  the  wenther  continued  io 
rainy,  as  it  afterward  proved.     I  hud  observed  id  some  wet 

•  Tram,  of  the  Soc.  of  Arts,  vol  XXIX,  p.  4^.    Tli«  •ilver  medal 
ir&i  voted  to  Mr.  Jones  for  bis  iavetitioii. 

Vol*  XXXII,  August,  18H.  T  iiM»ooi 
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seasons  before  this,  that  many  of  our  furmers,  not  being  able 
to  get  their  barley  dry  enough  to  put  into  a  large  rick,  had 
set  up  narrow  ricks,  containing  tlie  produce  of  an  acre  or 
two,  each  in  different  parts  of  the  field  where  it  wai  growo, 
for  the  bake  of  expedition  ;  and  though  sotne  etniw  was  pot 
under  there,  yet  the  bottom  contracted  a  great  degree  of 

ftnd  the  clovcc  dampness,  so  as  to  occasion  it  to  smell  old,  and  the  clove? 

ne«th.  *^*  killed  where  these  ricks  had  stood. 

Method  ofob-      My  object  was  to  prevent  both  these  injuries;    and  it  oc» 

viattngthew  curred  to  roe,  that  four  gate  hurdles  would  answer  both 
parposcii,  by  setting  the  two  outside  ones  perpendicular,  and 
two  middle  ones  inclining  against  and  supportinjsf  each  oth^r. 
These  hurdles  are  usually  eight  fett  long;  the  two  heads,  in 
which  the  four  bars  are  mortised,  have  pointed  heads  of 
about  a  foot  and  a  half  long;  the  two  outside  ones  are  to  he 
iorced  into  the  ground  nt^arly  their  full  length,  so  that  the 
middle  brace  may  rest  on  the  ground  to  atibrd  some  support; 
und  the  two  middle  ones  about  six  inches,  to  keep  them 
steady.  The  foot  of  the  second  hurdle  shoold  be  set  two 
feet  from  the  foot  of  the  first,  the  third  three  feet  from  the  , 
second,  and  the  fourth  two  feet  from  the  thirds  foakingi^B 
seven  feet,  and  occupying  a  space  of  seven  feet  by  eig-ht*^^ 
for  barky  or  oats  ;  but  wheat,  betuj?  longer  in  the  straw» 
requires  the  distance  to  be  wider,  viz.  three  feet  from  the 
first  to  the  second,  three  feet  from  the  second  to  the  third, 
and  three  feet  from  the  third  to  the  fourths  which  will  b« 
nine  feet  by  eight. 

It  will  be  proper  to  put  seven  or  eight  small  stakes,  (t 
Utile  bi^^ger  than  a  man'^  thumb),  from  the  second  bar  of 
the  first  hurdle  to  the  second  bar  of  the  second  hurdle,  and 
from  the  second  bar  of  the  third  to  the  second  bar  of  the 
fourth,  to  support  the  sheaves  from  the  ground,  to  admit 
air  under  and  prevent  injury  to  the  j^rowing  clover;  or  small 
poles  may  be  uaed  extending  from  one  outside  hurdle  to  the 
other.  The  appearance  of  the  ends  of  the  hurdles  will  be  as 
in  the  engraved  plan,  Plate  VI,  lig.  1,  arid  section  Plate  VII, 
fig.  1,  which  show  where  the  small  stakes  are  to  be  placed 
to  prevent  the  sheaves  touching  the  ground,  for  there  will 
be  but  a  blight  pressure  on  them,  since  the  ground  ends  of 
the  sheaves  are  to  be  put  against  the  hurdles  A  B^  and  i 
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eari  of  the  coru  n  little  ekvated  to  rest  against  the  hurdte« 
CD:  8o  that  the  cars  of  the  corn  will  be  all  within  side, 
and  have  the  beiielit  of  the  air  between  C  nad  D*  It  in  to 
be  ob&cfved,  that  the  hurdles  C  D,  being  but  six  inches  iti 
the  ground,  and  the  hurdles  A  B  tiearly  eighteen  inches, 
the  two  former  wiU  be  a  little  higher  than  tlie  two  lutter; 
ivhich  IB  necessary  for  two  reiisonft»  one  is*  that  the  higher 
these  are,  tlie  higher  the  air  is  admitted  to  the  middle  of  the 
rick,  and  the  roorc  they  elevate  the  tops  of  the  bheavesi  in 
the  middle,  for  the  grouitd  endb  should  be  lowest  to  jihoot 
off  the  rain.  But  us  it  will  be  found,  th(it»  after  two  or 
three  rowa  are  placed  around  the  tops  of  the  hurdles,  [for 
the  ricks  should  be  circular),  the  ground  ends  of  the  fthniren 
being  lurge«t,  the  tops  wiU  become  nearly  level ;  when  it 
will  be  necessary  to  put  four  sheaves  as  at  G  G  in  the  middle 
horizojitaltj*,  forming  a  square,  open  in  the  centre,  which 
will  admit  air  from  the  top  of  the  middle  hurdles  C  D» 
through  this  space,  to  the  middle  of  the  rick,  as  the  ears  of 
each  fihcuf  are  just  to  meet  only  in  the  ijiiddte  resting  on 
these  four  sheaves*;  which  will  give  such  an  elevation  to  the 
tops  of  them,  that  the  ground  ends  will  be  suflidently  in- 
clining downwards  to  ^hoot  off  any  rain  tiiat  may  fail*  In 
forming  the  roof,  the  sheaves  are  of  course  to  be  put  far- 
ther in  every  time  they  are  put  around,  till  the  roof  termi- 
nates in  a  point,  when  two  sheaves,  with  the  tops  downward 
spread  abroad  und  bound  with  a  straw  band,  will  secure  it 
from  a  great  deal  of  riiiD  ;  but  if  the  corn  is  to  remain  out 
long,  tt  little  reed  or  thatch  may  soon  be  put  on  each  rick* 

Fearing  I  mit^ht  not  have  been  sufficiently  explicit  in  de*  Msdd. 
describing  this  plan,  it  has  occurred  to  me,  that  it  would  be 
better  to  send  a  model,  containing  100  sheaves,  made  to  a 
scale  of  an  iftch  to  a  foot,  as  to  the  length  of  the  hurdles, 
the  dislJince  IVora  each  other,  and  the  size  of  the  sheaves, 
aUo  to  exemplify  every  particular  of  it. 

The  weather  being  so  rainy  for  some  days  after  my  barley  ^jl'*^ "''** '" 
was  cut,  with  every  appearance  of  more  rain,  1  determined, 

•  If  ih€  corn  should  be  vtry  dsmp,  and  the  rick  made  high,  foar 
otlMT  sbcavn  moy  bt  put  higher  op  to  convey  a  fre^tcr  tircalttion  of 
•tr,  aa4  operate  nt  a  bond  to  connect  the  shcmTca  ia  the  middle,  no 
that  thtj  caaoot  posfiibly  slide  oatvuiLt. 
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while  some 
oiher  was 
fpoiled. 


on  baving  a  few  hour«  intermission  of  ruin*  lo  get  the  mi J< 
of  the  field,  which  was  a  little  more  dry  thiiri  the  re"^t»  arn 
to  put  it  in  Bmall  rick*,  containing  more  than  the  fm»dtic?e 
of  an  acre,  on  these  hordle«  in  the  same  field;  it  wui  in  atich 
11  damp  state  om  to  be  totuMy  spoiled  in  the  conrmou  rick, 
Uut  wa«  taken  ffoin  these  rickfl  into  a  burn  in  the  month  of 
Jtinnary  last,  perfectly  dry,  the  straw  mwch  better  thnit^ 
coutd  have  been  expected,  the  grtitn  j:food»  having^  been  pn 
ved  to  grow  well ;  for  hnving  some  doubt  on  n«count  of  beiuj 
put  together  so  damp,  I  hud  it  tirat  tried  by  pultin*^  a  fe\ 
p;'rains  in  a  cloth  into  the  earth,  and  have  since  sown  it,  aui 
no  other  this  sprin|[;»  and  I  never  had  a  better  prospect  of 
good  crop.  The  reniaming  part  of  tha  barley,  that  was  lei 
on  the  ground,  wa^  not  taken  in  till  ten  days  aftenvard#J 
the  ^rain  much  grown,  a  j^rcal  deal  wasted  by  frequeni\j 
turning,  artd  the  straw  Hpoilt;d» 

I  Hatter  myself  it  will  be  atlnntted,  that  in  wet  aeasorij 
or  when  harvest  h  so  late,  that,  as  the  days  decrease,  the  dewi 
increase,  and  of  coiin>e  remiiin  so  long  that  there  are  but  fei 
hours  in  a  day  for  drying,  even  if  there  should  be  no  rain; 
this  method  will  utVord   perfect  security  to  corn  that  is  cul 
dry,  and  put  up  in  this  manner  immediately  from  the  sithi 
or  sickle:  because,  if  there  should  be  grast^  in  it,  the  grounc 
end  of  every  sheaf  will  be  withoutHde,   ezpO!>ed  to  the  aui 
and  air  to  dry;    and  as  for  the  grain,  no  part  of  ft  can  ^et 
dnnip,    because    the    ears    but  ju&t  meet  in  the  niiddiri 
through  which  the  air  pn^sea   from    the  bottom  to  tlve  to| 
Barley  ftnd  oaes  snfiicieutly  lo  dry  it*     I  have  mentioned  sheaves,  bec^a^e  in 
loaddiaio         i^]^  county  barley  and  oats  are  generally  bound   as  well  ai^ 
biitrojitbe      ■'heat;  but  both  the  tbrmar  may  be  placed   in  theae  n 
suckcci  with-  without  bindino^i  as  1  had  some  barley  put  in  one  of  them  ( 
«ui  «t,  „jjy  of  experiment),  and  think  it  to  be  the  better  mode  whett^ 

there  is  much  grass  in  it,  by  carefully  keeping  the  eara  to- 
gether when  carried  to  the  hurdles^  where  h  roan  is  ready  ti 
put  it  up  to  another  on  the  lop,  nod  to  place  the  ears  inwards 
and  it  is  done  in  as  short  a  lime  as  the  like  quantity  is  put 
No  w»g([on  ta**"^  waggon,  with  this  advantage,  that,  whereas  a  waggon. 
irtjure  ihc        with  three  or  four  horses  goes  over  the  clover  tu  the  grei 
injury  of  it  in  wet  weather,  by  this  method  the  com  is  earner 
by  women  or  children  in  their  arms  to  the  hurdle^i  withouj 

til 
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ibe  least  injury  to  the  clover, a  consideration  folly  adequate 
to  a  little  extra  experine,  if  any,  beside  that  of  being  more 
ex|)editiously  serured  ;  for  every  practical  farmer  will  l>e  sei»» 
•Ible  in  bow  *thort  a  lime*  an  a<^re  of  corn  may  be  carried  from 
the  cirfumference  of  an  acre  to  its  centre.  As  to  the  time  Tim*  of  fixing 
of  tixinj^  the^e  huitJlei**  I  have  ascertained,  ihut  two  people  ^^^^  »<>»"i. 
can  Hx  them  m    tive  minutes«   and  one  rick  would  cnntuin  ^| 

the  produce  of  two  acres  of  barley  or  oats.  Tiie  other  ad-  oiher  advjo.^^ 
vaiitu(^e8,  beside  thecorn  being  thus  sooner  secured^  are,  that  i^g^' 
no  more  attendance  on  it  ia  required,  so  that  a  farmer's  at- 
tention may  be  beUer  directed  to  his  other  harvest  concerut, 
audy  that  one  or  two  of  these  ricks  at  « time,  (as  may  be  con- 
venient), may  be  taken  into  a  barn  to  thrash,  wheieat*  a  part 
of  a  large  rick  cannot  be  taken  in  without  the  trouble  and 
tffXpeiiBe  of  thatching  the  remainder,  and  being  subject  to 
the  risk  of  rain  before  it  may  be  covered  again. 

I  trust  it  will  be  tseen,  that  by  this  plan  there  must  be  a  Satirg 
great  savinpj  of  the  quantity  as  well  as  the  preservation  of  the  ^l"is"  J^^jf 
quality  of  the  ^rain,  which  is  known  often  times  to  shed  a  frum  injury. 
great  deal  by  being  frequently  turned  to  e;et  dry.  Before  1 
thought  of  this  expedient  (Iftbt  barley  harvest),  I  ara  clear, 
that  a  field  of  pease  of  mine  required  to  be  turned  s^ooften^ 
that  more  shed  out  than  were  sown ;  and  a  farmer  in  this 
neighbourhood  had  a  good  crop  of  eight  acres  of  vetches  re* 
duced  to  sixty  bushels,  by  so  frequently  turning  them  for 
three  weeks,  without  getting  them  dry  at  last;  whereas  an 
acre  or  two  might  have  been  taken  up  in  this  way  a  few  days 
after  they  were  cut,  and  the  seed  would  have  got  sufficiently 
hard,  but  the  greater  part  of  these  were  so  soft  as  to  be  much 
bruised  in  thrashing,  and  it  was  to  be  feared  a  great  part  of 
them  would  not  vegetate,  I  had  an  opportunity  of  knowing 
the  quantity,  having  the  tithe  of  them  ;  and  proving  the  in- 
jury by  the  loss  of  my  crop  in  sowing  them,  insomuch  that 
the  land  has  been  since  ploughed. 

Although  1  have  not  tried  it,  yet  1  think  it  is  not  to  be  Apptk'tion 
doubted,  but  that  this  mode  may  be  applied  with  equal  "d- ^^  **^J ^^^ 
vantage  to  clover  hay,  and  clover  seed,  before  it  may  be  dry 
enough  to  put  into  a  large  rick,  by  being  placed  in  this  si- 
tuation to  dry  without  being  so  frequently  turned  as  to  d«- 
|irive  the  hay  of  its  finest  parts,  and  subject  the  seed  to  great 
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an4iopns«  waste.  In  casesaUo  nhea  meudow  \my  may  bedryeoough 
cut  for  Uijr.  iq  ^^^i  ^j,  large  cocks  ou  the  uppf^ikrance  of  ruin,  ho*  much 
injury  do  they  receiv**  by  lite  bottuui  bt-iir^  renileri:^  ho  wet 
as  louccsuijuii  adumpne»»  bome  way  up,  and  ri-quire  much 
iim«i  to  thr<*w  abroad  to  dry  ?  Whereas,  in  the  nHine  stale  of 
dfynr>9,  how  many  of  such  cocks  niuy  be  pol  on  four  hur- 
dle*; and  the  bottotn  insteud  of  being  wet  and  injured  will  be 
perfectly  dry,  having  air  circuUting  under  it,  aod  from  tlie 
two  middle  hurdles  quite  to  the  top;  if  a  sheuf  of  reed  wa% 
to  be  drawn  up  through  it,  as  the  hay  got  hij^her :  a  bundle 
of  t>traw  on  the  top  would  urure  it  from  mio.  Or,  instead 
of  a  reedsheaf  drawn  up^  a  couple  of  snmll  fofi^gat*  of  wood» 
or  three  or  four  poles  bound  toj;ether,  and  placed  horixonlHlly 
about  the  middle  of  the  rick,  to  admit  air  ut  each  end^  and 
render  it  dry  enough  to  be  carried  on  to  a  rick  without  far- 
ther trouble  or  risk* 
Hayinjtjred  Hay  ii  known  to  receive  mjury,  not  only  from  rnin,  but 

by  exposure  to  even  frooi  fervent  suni^hine*  when   nearly  drj-,   if  not  fre- 
*  quently  turned  :  as  uiay  be  observed  hy  tlie  change  of  colour 
and  lubit  of  smell»  which  many  farmera  in  thi»  neighbourhood 
experienced  in  the  summer  uf  IBQD*  for  want  of  hands  to 
turn  it  sufficiently,     I   have  seen  a u  infusion  of  such   hay 
made  in  a  te^*pot,  and  compared  with  an  infusion  of  the 
like  quantity  of  good  bay  in  anotiier :  the  former  wan  Yery 
deficient  both  in  colour  and  taate  to  the  latter^  aud  the  qua- 
lity of  it) of  course,  much  deteriorated* 
The  mnw  Im-      We  know  that  atraw,  particularly  of  barley  or  oata,  iriU 
proTed*  .  be  mucli  injured  by  being  long  on  the   ground  escposed  to 

soaking  dews,  and  perhap;*  to  alternate  ratn  and  buufrhine; 
and  may  it  not,  when  protected  from  them  by  this  mode,  be 
^  far  fiuperior  fur  cuttle  to  what  we  are  at  present  aware  of? 

Beside  the  advantages  of  grain,  hay,  and  straw,  being  thus 
better  preserved,  and  less  expense  of  labour  than  by  repeat- 
Farther  adran- edly  turning  in  rainy  neasons,  there  is  another  advantage  of 


I 
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no  small  consequence,  that  the  crops  may  be  removed,  and 
put  on  hurdler  in  another  Held,  (without  any  hindrance  to 
sheep  feedinj:^  therein)  when  the  land  whence  tliey  were 
takeu  may  h*i  immediately  ploughed  ;  for  instance,  after 
pi^ase,  to  fttcjlitate  abetter  fallow,  (than  if  delayed),  to  be 
avccceded  by  wheat,  and  plou{fhing  cloyer  lays    for  whr^tt 
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and  also  prepHrinc;  land  for  turnips  ofter  vetcbes,  toacccle- Chetpneuai 
rate  the  sowing;  in  vvb'tch  case,  the  delay  of  a  few  dayi  has 
frequently  occasioned  a  total  loss  of  the  crop. 

It  is  an  essential  consideration,  that  the  expense  attending 
improvements  iihouM  not  counterbaTance  their  utility :  and 
I  flatter  myselfy  there  can  be  no  objectto:i  to  this  mode  ou 
that  $core,  because  gate  hurdles  are  useful  appenda»;esto  a  expedltioa. 
farm,  in  any  county,  for  other  purposes,  when  not  used  on 
thiA  occasion  ;  and  in  this  and  other  counties  they  are  re- 
quisite for  dividing  turnips  for  sheep;  and,  as  to  expedition, 
which  is  of  great  importance  in  harvest  concerns,  four  of 
these  hurdles  (ai  I  have  already  observed]  may  be  Bxed  in 
five  minutes* 

If,  therefore,  the  Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce,  instituted  for  th«  laudable 
purpose)*  which  it  professes,  should  think  my  plan  combines 
iitility  with  cbeapness  and  expedition,  I  should  consider  my- 
self flattered  by  their  approbation;  and  feel  a  degree  of 
satisfaction  in  the  n^flcction,  that  I  have  not  turned  my 
thoughts  in  vain  torn  subject,  which  must  be  allowed  to  be 
of  great  importance,  I  ara,  sir. 

Your  most  obedient  servant, 
Foxdown  Hill,  June  7th,  1810,  W.  JONES. 

SIR, 

I  hare  been  fevoured  with  your  letter,  acknowledging 
your  having  received  my  model  of  a  temporary  rick,  and 
recommending  me  to  send  certificates  of  its  us«. 

I  have  to  add,  that  the  barley  1  had  put  on  these  hurdles  Suteof  the 
last  year  was  done  In  my  presence,  by  the  same  man  who 
removed  it  afterward  to  the  barn,  thrashed,  and  sowed  it ; 
he  is  ready  to  attest  my  former  statement  of  the  hurdles 
requiring  only  tive  minutes  time  to  tix  in  the  ground;  of  the 
barley  preserved  by  them  growing  perfectly  well,  with  a 
prospect,  from  its  present  appearance,  of  yielding  a  good 
crop;  and  with  this  farther  remark,  that  it  was  so  damp 
when  put  upon  the  hurdles,  that  he  was  apprehensive  it 
would  be  spoiled,  and  was  much  surprised  when  he  took  it 
into  the  bare,  to  lind  it  so  perfectly  dry. 

1  notice  your  query,  whether  these  hurdles  could  not  be  Temporai 
applied  to  the  purpose  of  temporary  hovels  for  sheep,  ia  ^»'ei'of»iie«P» 

wet 
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•ret  weather?   I  think*  that  if  two  of  ihem  were  fixed  ctgl 
feet  apart,    and   two   otlierit   plnced    ou   the  tup   of   thenip 
covered   with  straw,   rt;ed,   rushes,   heath,   or  furie,   thfy  ^| 
would  form  a  covered  hovel  of  ei^ht  feet  square,  and  Atford  ^" 
great  protection  lo  sheep  in  wet  weather,  (purticuUtty  ju«t 
after  being  bhoru  j)  and  to  ewe«  in  the  Utuhsni;  >^u^un  uko,  it 
some,  that  were  tlie  most  forward  with  Uutb,  were  tielerted 
and   put  luto  enclo8urei»,   wh^re  one   end   of  each   hurdle 
might  be  put  aguinstu  hedge,  orugaiuHt  a  ^ull,  or  end  of  a 
hovel.     These  hurdles,  covered  in  like  manner  bUo,  would 
b'?  useful,  ifa  number  of  them,  proporlioued  to  thec^oiAntitf 
of  sheep,   were  put  in  the  form  of  a  squure,  in  uny  part  of  j 
a  Beld,  in  hot  weather,  to  afford  tihade.     They  MoiiM  iiiduce 
the  sheep  to  lie  there,   and  answer  the  purpose  ot  ioldingi 
as  they  could  easily  be  moved  to  such    part  of  the  field  a» 
wanted  iniprovenitni;  t&nd  the  sheep  would  be  more  at  ea&c 
than  when  creeping  under  hedge»,  to  the  nobuiall  detriuieui  ^M 
of  their  wool.  V 

Farther  u;e  of      I  have  to  report  to  the  Society,  that  I  have   thU  barvett 
•und"  made   use   of  the  hurdlebon  a  larger  scale,   viae*   to  keep 

raking  wheat  separate  from  the  bheaf,  and  which  was  too 
damp  to  put  in  sheaf;  ^nd  also  in  small  ncki  of  wheat  for 
seed,  to  save  the  trouble  of  taking  it  from  a  larger  ntk, 
before  the  whole  was  wanted  to  be  thrashed  ;  and  for  my 
tithe  wheat,  that  was  not  suflnciently  drv  to  pot  into  a  barn* 
Lata  crop  of  1  hod  also  five  acres  of  white  pease,  which  were  dnllrd 
where  a  crop  of  vetches  had  tailed,  so  late  &%  the  I2th  of 
May;  they  proved  to  be  a  very  great  crop,  but  they  ripened 
so  late,  and   the  toptt  of  the  haulm    were  so  green,  from 


I 
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haviof^  shot  out  to  an  extraordinary  length,  that  they  were  ^m 
not  all  carried  till  the  97ih  ot  last  month.     At  one  time   I  ^ 
aired  of  ever   gettin^r  them  dry,  owing  to  the  ^ 
which    fell    during  the   night,  and  continued  H 
of  the  day,  so  as  to  atford  but  a  few   hours  to  ^ 


almost  despaired  of  ever   gettin^r  them  dry,  owing  to  the 
heavy  dews 
during  most 

dry  ray  crop.  I  therefore  took  np  sijc  wag^ron  loads  from 
the  middle  of  the  field,  on  the  95th  of  la*t  month,  and  put 
them  on  twelve  jjate  hurdles  adjoining  each  other,  for  ihe 
purpose  of  mukinj^  one  roof,  and  set  the  huitllti  io  tile 
manner  of  roy  rirkt.  The  first  two  loads  were  put  on  four 
«f  these  hurdles  at  one  end,  which  would  contain  four  loadt 

if 
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the  next  two 


the  adjf 


hurdles: 


tveceBsary 
and  the  other  two  lo«d»  on  the  four  r<fnittmir»g  hurdles;  so 

*that  though  ihtae  three  ricks  were  close  lo  each  otherj  jet 
being  set  up  separately,  they  admitted  uir  between  each, 
rrom  lite  bottom  to  the  top,  and  yet  udjoiiied  sufiiciently  to 
Oiake  one  continued  roof  lo  be  thatched  together. 

When  these  siic  loads  were  removed  from  the  field,  I  hud 
room  to  tnru  the  remaimni^  parcelti  towards  ench  other,  and 
more  towards  the  middle  of  the  6eld,  8o  tie  to  have  more 
air  to  dry.  But  they  were  not  sufficiently  dry  lill  the  97lh, 
when  they  were  carried  to  another  set  of  sixteen  hurdles 
ready  to  take  them,  aiid  each  waggon  load  laid  ovtrr  the 
whole  ieni^h  of  l6  hurdles,  not  bein^  so  damp  as  to  require 
being  carried  up  in  separate  ricks^  as  the  former  six  loud&. 
I  Some  of  these  peui^e  have  been  already  thrashed,  and  prove 
to  be  in  very  ^ood  condition,    as  also  the  haulm,  which  is 

Imperfectly  dry  and  sweet  for  cattle^ 
L  One  of  these  ricks  of  pease^  and  probably  iome  of  the 
wicks  of  wheat,  will  not  be  taken  in  till  the  month  of  Feb- 
wuary  next;  they  may  therefore  be  inspected  by  any  member 
Ipf  the  So<'iety,  who  may  visit  this  neighbourhood. 
I  have  enclosed  a  certificate  from  Mr,  Waldron^  a  gentle- 
man of  this  parish,  who  farms  his  own  estate;  and  another 
certihcate  from  Mr.  Hewitt,  also  of  this  parish,  who  is 
'  ei»teemed  a  respectable  and  intelligent  farmer]  be  ^ntB  a 
farm  from  Mr.  Ware,  brother  to  Mr,  Ware  of  the  bouse  of 
Ware,  Bruce,  and  Co.   London, 

1  am,  sir, 
Your  most  obedient  servant^ 

W.  JONES* 
Foxdatcn  IJillt  OcUmth^  IBIO. 


SIR, 


^B,    Agreeably    to    your   request,   1   lose  no  time    to    give  Siz«  of  tempdT 
^Kjou  the   information  you  desire,  respecting  the  temporaty  ^'J  ^**-'*  ^^' 
^ncorn  ricks,  and  tlie  size  they  may  be  made.     The  space  be- 
^^tween  the  two  outside  hurdles  contains  about  sixty  sheaves 
on  each  side,  or  one  hundred  and  twenty  in  the  whole,  to 
reach  the  top  of  the  hurdles*     Every  round  of  sheaves  after- 
ward takes  forty  sheaves  or  upwards,  say  fifteen  rounds  high, 
which  makes  six  hundred  sheaves,  and  which  will  raise  the 

rick 
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rick  aboDt  eight  feel  from  the  tops  of  the  hur^Iles.     It 
require  abnut  ueventy  sheaves  from  the  top  of  the  nl 
fifteen  rounds,  to  ihe  tr»p  of  the  conic  roof.     Four6beay« 
crossing  each  other,  five  times  In  the  centre  of  the  rick»  will 
form  in  the  whole  twenty,  making  n»  follows: 

130     Sheaves  to  the  top  of  the  hurdles. 
600     Sheaves  from  the  iopii   of  the  hurdles,  to  the 
mencement  of  the  roof* 

72     Sheaves  in  the  conical  roofs. 

90    Sheaves  in  the  cross  or  bonds  of  the  rick* 


I^fBfth  of 

■liemvetk 


i 


8] 2  Sheaves^  or  upwards  of  81  shocks  in  each  .«»» 
which  is  more  than  the  average  produce  ot  an 
acre. 

The  wheat  in  this  part  of  the  country  is  reaped  near  te 
the  ground,  and  my  sheaves,  this  year,   are  about  4f  fe 
long,  for  which  the  distance  of  3  feet  Sj  inches  between  t 
outer  hurdles*  and  3   feet  between   the   inner  hurdfes, 
calculated.     The  distance  should  be  regulated  by  the  length 
of  the  sheaves  of  barley  and  oats.     When  shorter  than  four 
feet,  the  rick  sh&uld  be  oblong  instead  of  round. 
FaffCols  ostfuT      Faggots  of  wood,  placed  at  interrals  within  the  rick,  wil|^| 
St  mtcfvik^     ^^  found  particularly  useful,   where  pease,   retches,  cloter,^^ 
hay  seeds,  and  meadow  hay,  are  put  into  these  ricks,  aa  the 
faggots  will  promote  a  greater  circulation  of  «ir. 

The  number  of  the  cross  bheares  should  be  according  to 
the  dampness  or  dryness  of  the  corn,  either  in  every  ro*, 
^r  every  second  or  third  row. 


Jle/erence  to  Plate  VI I, /^.  1,  tkf  Section  of  Mr, 
Temporary  Com  Riek, 


Jone/f     < 


The  letters,  describing  the  same  parts  of  the  constructioi 
af  the  ricky  agree  with  those  in  Plate  VI. 
'  A  B,  the  two  upright  outside  hurdles, 

C  D,  the  two  inclined  bnrdlea. 

E  E,  the  poles  or  sticks  on  which  the  sheaves  arc  to  be 
fir^t  placed  on  commencing  the  rick,  and  which  cross  ih« 
hurdles. 

H  H  il  (I,  the  sheavtiu  composing  the  body  of  the  s^tiick. 


uctloi^_ 
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IMPEOTCD  ACORN   BIBSLE. 

1 1»  the  coiilcnl  riKif»  the  lower  part  of  which  project! 
%uffiuieni1y  oviT  the  body  of  the  rick,  to  cover  it  from  wet* 
and  in  this  roof,  each  round  of  sheaves  is  to  be  plurod  »o 
at  to  cover  the  ears  of  the  sheaves  below,  and  gradually  ris« 
to  n«urly  h  poiul,  over  which  u  butidle»  containing  Iwu  or 
three  i>he«ive$,  with  the  butt  endn  upwards^  and  tied  to«^ether* 
cover  the  ceotre  or  uppermust  point  of  the  rick* 
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V. 

improvement     in    the  Acorn    Dibbles    bi/    Mr»   Cuarlcs 
Waistell,  ©/"//igA  Holborn,* 


Ii 


N  consequence  of  informutloiH  th»t  Governmeut  wanted  DiblileCe* 

intelligence  respecung  ihe  best  mode  of  dibbling  acorns,  I  *ct»rns, 

hnve  made  an  improvement  on  the  acnrn  dibble  in  the  So- 

eiety'a  repository,  which  I  presume  wiU  answer  wt-H  the  de* 

fired  purpose.     1   therefore  betid  herewith  a  drawiiifr  of  it, 

re()ue«tin^  yon  will  have  the  goodness  to  lay  U  before  the 

Society  of  Arts  lie* 

Thorn  bubhe«  and  thickets  are  the  natural  guardiaoR  of  Bu. lies  and 

youne  oaks  from  the  depredatiuns  of  cattle  of  all  kindfi,  on  ^•^'^'kei*  tba 
It,  1  lit  1^  natural  Ruan- 

|ofe«t$anu  other  ^rouudn  on  which  ihey  pabture.    l>y  means  diant  of  youof 

of  this  implement,  acorns  may  bedepot»itedin  the  interior  of  *'*^ 
bu&he^«  ai»  well  as  in  open  ground&»  with  rapidity  and  accu- 
racy. And  presuming^  that  euch  an  im2>lement  Would  be  of 
great  uiihty  to  many  individuats,  and  also  to  Goverament^ 
I  wiih  much  to  have  it  made  known  as  generally  as  possible 
among  tho&e  who  are  mo»t  likely  to  profit  by  it;  and  which 
I  thiak  may  be  best  effected  by  the  Society  of  Arta^  &c.  giv- 
ing an  engraving  of  it  in  their  next  volume;  provided  they 
coueur  with  me  in  thinking  it  may  be  the  means  of  rearing 
#a  Increasfed  number  of  oaks*  to  promote  which  every  po«ai- 
ble  facility  sboy Id  be  given* 

Permit  me  on  ihia  occasion  iq  observe,  that  many  propri-  j,t     . 
ators  of  landed  property  are  not  aufBciently  awiire*  that   a  esiatdj^iK.taaJ* 
greater  or  le««  proportion  of  almoiit  every  estate  would^  *^  j""  f  ^^''Li!** 
•  TraDf ,  oftbr  Soe.  of  Artt^  vol.  XXI^,  p.  6o. 

^      diciously 


4|gg  tHrftOTlD  ACOSH  HlBStiK* 

dictously  planted,  pny  the  ptoprietor  much  more  than  fXit 
reot  it  could  be  let  for  to  a  furrner.  It  wotild^  therefore,  gire 
ine  s^reat  plenhurt'  to  see  in  I  he  Society**  volumes  more  com* 
tnonlcatioiiK  from  succesaful  planters*  1  trust  there  are  nw* 
nterous  persons  of  this  dfwcription,  who  wantonly  to  be  re- 
minded, bow  grtatly  they  mi^ht  benefit  individuali,  o*  well 
as  their  connlrvt  by  publishing  or  communicating'  to  you 
such  Well  ascertained  facta  of  their  succcm  as  planters,  at 
ihey  may  be  in  poic»es&ion  of;  and  in  order  to  direct  their  at> 
fention  to  the  nnture  ofthe  informotinu  that  is  chiefly  wanted, 
1  beg  leave  to  refer  them  to  pages  80  and  81  of  the  Society V 
^27th  volume*,  wherein  numerous  particuhirs  respecting  thi 
planting,  management,  and  produce  of  wood:^,  ore  enumi 
ruled,    "  1  am,  Sir, 

Your  obedient  servant, 
^'o.  99,  High  Hoflorn,  CHARLES  WAlSTELlJf 

June  12,  1811. 

Rejtrence  io  the  Engrmvingt  and  Seclwn  qf  Mr.  IVauitlF^ 

Improvement  of  I  he  Dibble  Jor  PUntlng  Aeom$^     PkU 

Vn,/gj,  '2,3  nnd  4. 

o  represents  the  handle  of  ihe  dibble,  which  dibble  IMJ 
The  dlbblede-  '^  ^  of  an  inch  in  diameter^  movable  in  the  tube  of  a  atanv 
which  stave  is  externally  about  two  inches  diameter  ;  fr  ati^ 
or  metal  tube  fixed  on  the  extcriof  part  of  the  stave,  and 
the  same  bore  or  aperture  as  the  tube  of  the  stave.  Wl 
a  hole  is  made  in  the  eorth  by  the  pOint  of  the  dibble  rf,  %ktj 
acorn  is  dropped  down  the  metal  tube,  and  on  drawing 
the  dibble  by  its  handle  to  the  height  of  the  letter  r, 
acorn  e  pasncs  throuf^b  a  lar{;e  openinjr  into  the  dibble  tul 
and  thence  fnllti  into  the  hole  m»dc  by  the  point  of  the  dibl 
in  the  earth  ;  when  by  nioving  back  words  and  forwards  iIh 
cross  hendtes  gg,  fixed  on  the  top  of  the  hollow  atave. 
soil  surrounding  the  hole  in  the  earth  is  loosened  by  the  ii 
wingT*^^,  «nd  deposited  on  the  acorn*  Fig.  4,  *,  shows  a 
section  of  the  iron  wings yy  belonging  to  the  bottotii  of  tba 
hollow  stave. 

Supposing  that  yaw  wish  to  plant  on  ttcorn  in  tbe  middle 
of  any  bush,  you  are  to  presa  iht  toatrumenl  tbnmgh  it 


•crtbed. 


Methorl  of 
i:»ing  it. 


t  Sceioamsl,  vol.  XXTII,  p.  a07. 
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the  jifroiipd,  make  a  hole  in  the  earth  by  the  point  of  the 
dibble  rod,  then  raise  the  rod  above  the  hole  where  the  two 
tubeti  comtmiDicate,  drop  the  acorn  down  the  tube  6«  which 
fulls  imiuedintely  through  it  und  the  lower  purt  of  the  stave 
lube  into  the  hole  previously  made  by  the  rod,  which  hole  it 
iDstuntly  covered  by  the  aoil  rais>ed  by  the  wing**  The 
d«bble  rod  may  be  occafiionallj  paBsed  down  the  metal  tuhe^ 
to  be  certain  of  its  being  perfectly  clear. 
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*    a  • 

On  the  apparent  Streaks  of  Light,  left  sometimes  hi/  falling 
or  shooting  Start ;  and  on  their  apparent  rectilinear  Courses 
iu  the  Atmosphere*  In  a  Letter  from  John  Farby,  Sen^  Esq, 


Sir, 


To  W.  NICHOLSON,  Esq. 


S 


OME  months  ago  I  was  induced,  by  the  frequent  refer- shooiing  cton 
ences  to  shooting  or  faUiiisr  ilar»,  as  beine  a  phenomenon  in  "^"^  connected 
and  connected  with  particular  states  of  our  atmosphere,  that  of  th« 
1  had  noticed  in  the  Improved  Meteorological  Journals  for  P**^^^* 
aoroe  time  previously,  inserted  in  yours  and  other  periodical 
works*   to   address   the    gentlemen   engagi^d   in    these   ob- 
servation, through  your  mean5  (fee  Vol,  XXX,  p.  285)»to 
suggest,  fraoi  cou^idernble  series  nf  observations  by  myself 
nnd  others  on  these  bodies,  that  their  appearance  at  parti- 
cular times  was  in  no  way  influenced  by  the  particular  state 
of  ofif  atmosphere,  (any  more  than  the  appearance  of  the 
moon  at  particular  periods  of  her  revolution);  except  only  * 
by  the  absence  of  clouds  and  haziness  to  obscure,  and  of 
greater  degrees  of  light  from   other  sources  to  overpower 
them  (ns  the  stars  &c,  are  by  the  day-light) ;  and  to  requett 
the  minute  attention  of  these  and  other  meteorologists  to 
the    particaUr   circumslatices,   decisive  of  these   my  sugp- 
gestiona  being  well  or  ill  founded.     Since  which,  and  pro** 
bably  in  consequence,  the  references  to  these  phenomena, 
before  so  frequent,  have  nearly  or  altogether  ceased  in  the ' 
Journals  of  Meteorologiciil  obserrations  referred    to;    but 
nothing  farther  has  appeared  on  the  subject,    until  your 
last  numbefiia  which,  p.  2'2<>,  a  very  respectable  nnd  veteran 

meteorolo'^iit. 


BTmEAifs  or  Lroirr  prom  snooTivc  wtJkuu 


^ah  the  L.ci>. 


Mr  He  LiK^  nieteorcitog»t»  J.  A  De  Luc,  E»q.,  hug  s|niken  of  thi« 
fpuUi«sts»      fioinefiott  at  btitijr   occasioned  by  jifts  or  Bire«inti  of 

fiuid*^  from  the  BuiTuce  of  the  Earth  into  the  atniovpherey 
and  the   falling  Hguin   of  the   6aine  in   a    phnvuluirr^ceu 
»tate»  &c 

The  same  sincere  desire  for  the  extension  of  our  kuowUcI 
m%  thi»very  interebiing  subject,  that  itiduccd  me  IbrmerW 
Address  the  gentlemen  filhided  to,  now  prompts  tne  cost«t«'^ 
that  the  above  explanation  of  the  phenomeuon  by  Mr.  De 
Doi  *gree  Luc  i*  Ht  variance  with  all  the  best  observations  that  1  hute 
iniide,  or  seen  recorded,  conceriiin;^  these  meteor*  :  and  ihut 
the  fact  of  their  general  approacfi  to  rectiltuear  courses* 
rKttctly  accords  with  all  their  othernpfiearMiiceHf  Mnbeini^lhoiie 
of  bodies  describiit^  parts  of  very  large  eliip>es»  tii  otie  of  the 
foci  of  which  the  cenire  of  our  planet  is  situnte;  and  all,  ex- 
cept a  very  few  of  them  (which  from  ihcir  apparent  size 
would  not  be  called  lullina;  *^la^*  by  ony  one,  but  l«r^»? 
iDeteofg^  ftb  I  apprehend),  ara  movikij^Ho  distant  from  as,  and 
ID  iuch  rare  partn  of  our  atmosphere,  though  with  «aite!litt 
Telocit)',  as  not  ever  to  be  turned  suddenly  out  of  their  ecu 
aei,  by  highly  coudeij&id  air  before  ihem,  us  Mr.  De  Luc 
with  great  appeuirince  of  probability  niamtutns  the  eleciri 
•park  to  bedfcfleclcd  on  oi  near  to  the  surfi&c-e  of  the  E«rt 
,j^  Andfarther,  I  beg  to  repeat  my  conviction,  that  all  the  streak 

Ught  an  optic  ^  ^'K^^  ^^^^  ^  ^*'*^*^  sometimi'»  seen,  as  following  E>hooiia 
Btari*  und  (oeteors,  are  to  be  referred  to  the  eye  remaituni 
stationary,  or  nearly  so,  during  the  ob-^ervations  that  we 
followed  by  strcnks  ofli^^ht:  and  I  venture  to  recomracn 
as  decisive  of  tbia  question,  that  two,  tliree,  or  more  inlelJi 
gcut  persons  should  obserxe  in  conjunction,  and  each  one 
wiihoutcominunication  witlitheotheni,  write dounas  quickly 
«9  po^ible  the  circumittances  attending  hit  observation  :  and 
if  then  it  happens,  as  it  irivariubfy  hts  done  with  myself  nn 
olherii*  either  that  there  are  no  &t teaks  seen,  or  that  *oin«?  y^ 
aee  streaks  and  others  none,  accord injB;;aa  tht^ir  eye  doeaor  d 
not  adapt  itself  to  the  apparent  motion  of  the  meteor;  iheo 
this  supposed  evidence  of  titteama  of  phosphorescent  fluids 


*  Bitl  "which  is  not  tbcrr  lurariftiiie  appcataact,  at  I  bave 
tea  tkcBi  marc  Ua  cuiTtif* 


I 


illosiofi. 


ind 
leo™ 


•K   OltTAKlC  PBCNOMEKA, 


f7l 


jmist  be  abandoDed,  «8  untenable.  Hoping  that  the  Bubject 
will  ere  long  attract  the  attention  of  observers  in  earnest, 
and  be  fully  elucidated, 

I  remain,  air. 

Your  obedient  humble  serrant, 

J.  FAREY. 

Westminiter,  July  t,  1812. 


VIL 

Oil  Gahanic  jthenomtna.    In  a  Letter  from  J.  A  De  LcCj 
Esq,  F,  R,  S* 


Di 


StB, 


To  W.  NICHOLSON,  Esq. 


^R  Maycock's  papers  in  your  Journal  have  much  io- 
teretited  me,  as  affording  the  opportunity  of  very  useful  dis- 
tjuisifioos  on  important  objectfl  of  natural  philofiophy';  they 
mre  contained  in  your  Numbers  131  aod  144,  the  former  of 
which  will  be  the  subject  of  roy  present  remarks* 

This  paper  has  the  following  title :  Observation  on  the 
ktfpfithent,  whiek  refers  chemical  affinities  to  the  efectrical 
energies  of  the  particles  of  meinU :  tin  hypothesis  introduced 
by  Sir  H*  Dary  in  a  lecture  to  the  Royal  Society  in  1 807, 
Tlie  paper  of  Dr,  Maycock  (as  meulioDed  in  a  note)  had 
before  (deservedly)  obtained  the  gold  medal  of  the  Medical 
Society  of  Edinburgh,  on  this  question  :  "  Whether  are  the 
**  phenomena  produced  in  the  decomposition  of  bodies  by 
**  galvanism  capable  of  being  explained  by  the  usual  princi* 
"  plc«  of  chemical  attractian  ]  or  do  they  seem  to  establish 
**  the  theory,  that  chemical  phenomena  depend  entirely  on 
**  the  efectrical  energies  of  the  particlea  of  matter." 

I  bad  al ready »  Sir,  refuted  this  last  hypothesis  almost  a 
year  before,  in  your  Journal  for  June  1810,  by  the  analysis 
of  the  phenomena  o(  the  gahanie  pile;  but  Dr.  Maycock  has 
tnore  deeply  treated  this  ^ubject  in  the  first  two  sections  of 
his  paper,  proving  irresistibly,  by  direct  chemical  enperi- 
tnent^'i,  that  they  could  not  be  referred  to  electrical  energies* 
Aud  indeed  Sir  H.  Davy  himself  has  since  expressed  some 
doubts  on  his  own  theory. 

But 


Dr.  Majcock^ 
otnervatioQi 


on    the  refer* 
enceof  cheiBH 
cal  affinitf  !• 
electrical  en- 
ergy. 


Complete  re> 

fuucion»Qf(h« 

hjrpothesM. 
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Objection  to         But  ftfter  hnving  acquiescpd  with  plensurc  m  tnc 
P;^^>''°^^*' of  iheflc  first 


:id  iecUMt 


do  th4 


tectious  of  Dr.  Maj-cock'fl  piiper»  I  caul 
reffurn  lo  me  iritrn  seciwut  n«rr  c»ii  I  acai 


He  <uppote« 
the  difFcTcnt 
elect  ncalstAtr^ 


» the  tlurn  secUtm^  turr  c 
e»ce  iti  iliecouaequeivces  he  drVive*  from  it  in  yaur  No.  144# 
But  how  enn  it  be  that  Dr.  Muycock,  though  he  addresses 
to  you  ht»  pRpera,  never  mentions  five  of  tuiue  on  the  saoie 
subject,' inserted  in  your  No8.  of  June,  Aujjnst*  Octobtjr,  *] 
December  IS  10,  aurJ  January  181 1,  in  which  I  ha^e  trea 
from  experiments^  all  the  parts  of  his  system  ?  Whatever 
the  cause  of  this  lingular  circimnptaoce,  the  foMowing  di»» 
cuftsiou  iif  the  subject  comparatively  to  hii»  •yatrta,  whi 
hope  lie  will  see,  will  certainly  rontrrbute  to  throw  light 
the  most  important  points  af  e/cftficittf  aact  gahanitm. 

Dr.  Maycock  begins  this  subject,  in  the  third  section  of 

his  first  pnper,  iit  tlie  following  iiianiier:     *♦  It  is  an  es 

of  nifvtfth  m be  **  bliithed  fact,  that  from  the  c&^tact  and  trparniion  of 

tbHrl      "-     **  similar  and  insnlated  metafs  there  i*  such  a  change  in 

tion;  **  tUctrkai  slate  of  each  metat^  that,  after  I  he  separuiWH, 

**  one  is  found  lo  ht^  pot  it  we,  the  others  negatwe^  in  rtla 

•*  to  surrounding  bodies'*;  Journ*  vol.  XX IX,  p.  5Z5.  Be 

I  proceed  in  this  quotation,   I  mu*t  state  the  question  to  he 

decided,    in   order  to  direct    lo  it  the  experiments.     Dr, 

Maycock  supposes,   that  there  is  no   electrical  tfffct  pr 

dticed  diirini^  the  contact  of  the  mefah;  that  H  tn ket  pt 

only  at  their  separation:  Whereas  I  sliall  demon8.traie  b 

bmiiTscauted  great  number  of  experimerrta,  that  these  effects  exist  oi 

i/^  during^   the   contact^    and  that  it  is  owtnf^  to  estrani 

ciiTUmstanceslhat  any  effect  remains  nf^er  ihctr separath. 
Dr. Maycock's      1  come  now  to  ihe  experimeniB  by  whrch  Dr.  Slay 
thinks  to  establish  his  system.     *'  To  determine  lhi»  poio 
he  »ays,  *•  in  place  of  liic  small  p/ate  which  u*i0ally  rcma 
•*  OD  my  electrvmeter,  I  adapted  a  eopj)er  plate  ubaut 
**  inches  \n  diameter.     It  is  evident,  that,  when  this  ap 
••  rnlus  is  placed  on  a  common  table,  the  copper  plate 
*•  be  connected  with  the  wire  of  the  gold  leaves,  but  will  be 
•«  in  every  other  lespect  perfectly  insniated;    and,  con 
•*  quently,  that,  whenevrr  a  state  differetjt  from  that  off 
**  surroundinfy  bo<Jie>  is  producetl  in  the  opper  platCj  it 
**  be  indicnttd  b\  the  du^rgence  of  iht  gold  leaves  ^ 

*•  The  appttrdtusabova  described  being  so  circumstanced* 

M| 


appaiAius 


and  expert. 
n«nt«  with  ic. 


m 
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«*  that  the  iinfoil  of  the  electrometer  was  connected  with  the 
•*  Earthy  while  the  ct>}fper  plate,  the  wire,  and  ihe^oW  leaves^ 
♦*  were  insulated,  I  brought,  by  means  of  an  insulating 
•«  handle,  a  zinc  plate  ^ho  of  5  inches  in  diameter,  into  contaet 
**  with  the  copper  p fate  on  the  elect ronneler;  there  was  no 
•*  visible  divergetice  in  the  gold  leaves*  On  separating  the 
*' metals,  the  gold  hares  im mediately  diverged.  On  again 
"  bringing  (hem  into  contact,  if  the  charge  of  the  zmc  p/c/*? 
••  bad  not  been  removed,  t he /tfat>«  returned  to  their  natural 
**  position.  Od  again  separating  the  plates^  the  divergence 
•*  took  place  as  before, . ,  .If  the  charge  of  the  zinc  plate 
**  had  been  removed  after  the  separation,  the  second  contact 
**  did  not  reduce  the  gold  leaviA  to  their  natural  state,  but 
**  left  a  silrght  divergence  in  them;  and  when  the  plates 
'*  were  again  separated^  they  diverged  iu  a  greater  degree 
••  than  after  the  preceding  **pardf££Hi**-Noi,  however,  be- 
'*  yoad  certain  limitai  which  apparently  varied  according  to 
**  the  ttate  of  the  atmosphere  as  to  moisture,*'  This  cause 
of  anomaly  is  possible,  but  very  ;>robably  some  other  extra- 
neous cause  interfered  in  Dr.  Maycock's  operations;  else 
one  single  contact  and  separation  of  his  plites  could  not  have 
produced  a  sensible  divergence  of  the  gold  leaves.  This  is 
an  inlerestini^  object,  ^vhich  lam  going  to  explatu. 

Mr,  Haiiy,  the  celebrated  roathematician  and  experi-  Haiiy's  etpett- 
mental  philosopher,  is  the  first  who  has  proved»  that,  in  the  "'e^***'**^"*- 
contact  of  zinc  and  silver  (or  copf^er),  the  former  became 
positive  and  the  latter  negative:  but  from  the  account  I  have 
had  of  his  experimenti,  it  rp<|nired  about  ]0  repetitions  oi' 
the  operation,  applied  to  a  condenser,  to  make  it  sensible  to 
the  gold  leaves* 

It  h  probable  that  Dr.  Maycock  h$«  not  had  the  oppor-  Thei«  verified 
tunlty  of  being acfjuaintcd  with  these  first  and  original  ex^^J  tb«»ii(hor. 
periments,  else  he  would  have  found  that  they  contradicted 
the  results  of  his  own:  but,  sir,  lie  might  h«ve  seen  in 
pages  261  and  202  of  my  paper  in  your  Journal  for  August 
1810,  that  I  have  repeated  them  with  insulated  plates  of 
zinc  ^iid  silver  4  inches  in  diameter,  and  verified  l)oth  parts 
of  their  resulu  My  first  view  was  to  ascertain  the  effect  of 
the  contact  of  the  two  metals  on  their  respective  electrual 
itatet;  an  effect  which  appeared  contradictory   to  my  ob* 
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1tRpeatc<3  con 
tacisof  the 


fi^rvation  »n  ibe  f^afvtfnic  pile,  related  in  p.  139  of  your 
Journal  (or  June  1810;  for  the  extr«*niitv  of  lhi«  uW^  iicio- 
ally  terrninuted  by  sihcr  produced  Xhe  potUive  divergence 
ill  x\w  gold  Uatet  connected  with  it;  end  the  other,  ncliittllj 
termiriuted  by  zhitj  made  iliem  diverge  as  negalwe;  w)iicl 
VT4S  the  reverse  of  u  iiut  Mr,  Hauy  had  i'ound  in  his  expert 
luents.     I  \md  discovered  the  cause  oT  my  illusion,  at  ez< 
plained   in  the  same  paper;  but  this  being  an   tmportani 
point  in  gnhanhm,  and  wishing  to  ascertain  it  for  my  owt 
conviction    (not  in  view   of  Dr.   MAYCocit*s  experiroenl! 
gince  1  did  not  know  them),  I  rejjeated  the  original  experi*^ 
ments  with  the  plates  above  mentioned. 

These   txperimcnts  sliowed  me  first  the  certainty  of  the 
fund  a  mental   point,  that,  in  their  contacit  the  zinc  plate 
sat ytn  pi oduce  became  poAiViW,  and  the  siher  plate  nrgative,     Bnt  the 
effect!    '   '     most  important  part  of  this  experiment  For  my  present  poi 
pose  relates  to  the  smafi  eflect,  which  one  tingle  operatior 
produces  on  the  gvld  leaves.     Mr.  IJaiiy  having  medphti 
Qs  large  as  those  with  which   Dr*  Maycock  has  made  hii 
experiments,  ten  repetitions  of  the  operation  on  hxacondettH 
were  sufficient  to  prodtice  a  sensible  i/it>er^cwce  of  the  gfik 
hatffsi  whereas  my  ptitts  being  only  4  inchea  in  dt^itacter,  iij 
required  twenty  repetitions  of  the  aheriKite  contactu  with  m] 
eondenier^  to  i»roduce  e  senniblc  divergence  of  very  narroi 
and  long  gold  leateu     But  beaidii'a,  the  experiments  wh)L*ll| 
follow  that  in  my  paper  prove  also,  that  a  certain  nvmi 
of  those  contacts  produce  the  same  ctectncat  effect,  as  thf^ 
anme  number  of  i^ronpes  of  the  twu  mctalt  remaining  in  con* 
iact  with  each  other;  to  which  object  1  shall  return  here* 
after. 

The  opinion,  however*  thtft  mc  iingfe  operation  with  thi 
two  plates  was  sufhcient  to  produce  a  sensible  eleetricol  rffet, 
teems  to  have  influenced  Dr.  Maycock*8  gakunic  syntero 
for,  in  continuation  of  t^ie  above  quoted  part  of  his  theoryi 
he  thus  continues,  p*  2t):    "  The  experiments,  to  which 
**  hav&  just  alluded,  appear  to  be   perfectly  sufficient   t< 
"  point  out  the  fallacy  of  the  explanutton*  which  i» 
'*  generally  received,  of  the  excitement  of  the gaftanic  pile t\ 
•*  the  whole  of  which  rests  on  the  asrsumplion*  thui  disiimilai 
"  mciah,  t^hile  tn  ecmtact^  are  hi  different  electricai  stntti 


Dr-  M.iycock 
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«^iinion. 
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**  ihe  one  being  relailwly  positive ^  the olher  negative;  which 
*♦  has  b*;eij  «hown  to  be  perfectly  uutenahle" 

Thouj^h  Dr.  Mayrock  mentinna  here  the  ^afnanie  pile 
indented  by  VoUa,  he  <1oe«  not  appear  to  have  U9«'d  it  in 
hi«  i^aivanic  ex|ieriments,  for  he  never  Hpeak$  but  of  the  ap- 
paratus of  trov^hs:  but  if  he  hnd  seen  my  papers  in  your 
^  Journul,  he  uonld  have  found  in  iliero  the  Hame  effects  pro- 
^pfluced  by  the  galvanic  pi/e^  in  which  the  two  mctah  remain 
in  contact  during  its  action.  I  shall  therefore  repeat  here 
the  roost  esseutiuJ  parts  of  these  experiments,  compario^  fhem 
with  his  syatem  \  o  comparison  which,  thus  applied,  will  pro- 
bably  iix  his  aiteiition, 

A  plate  in  your  Journal  for  June  1810  shows  the  con- Mr.  Dc  Luc'f 
struetion  of  the  ^a^famV  pile^  which  1  ustrd  in  these  esperi- *"=^"S'='»«"^' 
mtiits,  and  the  paper  ex|da»ns  my  motives  for  that  constmc- 
tiou.  My  pile  was  compoiied  of  two  columns,  in  which  ternal 
groups,  consistii*^  of  zinc  and  sihcr  plates  and  wet  chth,  were 
contained  ;  but  the  order  of  the  succession  of  the  metals  waa 
inverse  in  the  two  columns;  and  thus,  by  meanaof  n  brass 
slip  placed  at  the  bottom,  they  were  united  iii  one  pile,  the 
extremities  of  which  were  both  at  the  top  of  the  apparatus, 
€ach  connected  with  a  gold  /<?fl/*electro(iieter ;  which  arrarige- 
l-ment  gave  the  facility  of  brining  the  chemical  experiraenls, 
iti  ihe^/fl*v  itihei  with  water,  more  in  nij^ht, 

I  made  the  analysis  of  the  effects  of  this  pile  by  three  dif-  u^^  an^lvsitof 
ferent  sepa ratio na  or  dissections  of  its  temal  groups j  always  the  rffects  of 
composed  of  the  two  metals  and  a  piece  of  wet  cloth.  These 
separation^  *«ere  produced  by  three  small  upright  brass  wires, 
forming  the  feet  of  brass  tripoJ&,  Iq  the  first  dissection  the 
temal  groups  separated  by  these  tripods  were  theiico  metals 
and  the  wet  chth  between  them  ;  and  the  effects  of  this  dis-- 
secffon  of  tha  pile  bt^iti^  the  same  as  when  it  was  not  divided, 
I  shall  relate  them  first. 

These  experiaienls  begin  at  p.  JQl  of  my  paper  in  your  Exp^rimeni 
Jouniat.  1  first  wetted  thv  cloth  with  pure  water:  the  pi/c 
|)rodui  ed  the  divergence  of  the  gold  leaves,  and  the  gassrs 
.  appeared  in  the  water  of  the  glat^b  tubej, ;  but  not  the  shock; 
a  very  remarkable  galvatiic  phenomeuoa^  which  Dr.  May- 
cock  has  not  considured,  thouj^h  it  leads  to  the  real  cause  of 
the  chemical  effects  of  the  pile,  namely^  that  a  liquid  roust 
U  2  separate 
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fltpartite  the  groups  of  two  metalst  in  order  to  produce  8  for* 

rosion  on  their  surface.    But  the  corrosion  operated  by  pi 

CorroMon  b)f     water  oot  having  the  efTect  of  producing  ihvshotk,  I  undi 

fu/iolhe**"^  took  the  series  of  experiments  beginning  by  tht  15tb  in  t| 

•iiock.  same  paper*  by  which  1  found,  that  for  the  shocks  the  eof 

lioH  of  the  metals  in  the  pile  was  to  be  produced  by  an  ecu 

These  are  essential  gakanU  phenomena,  which  if  Dr«  Maj 

cock  had  undertaken  to  explain,  he  would  ha?e  found 

deficiency  of  his  system. 

Srparation  «(      The  secouf)  divhion  of  the  pile  led  me  to  discover,  that  the 

ltd  cb«iii^    ctiuse  of  il8  electrical  excitement  is  eutirelj?   different  from 

•ffeeti,  that  of  the  production  of  c/t^irjira/ cBects.    In  l\\\s  disitctii 

the  (groups  of  the  two  metaU  in  contact  were  separated  froj 

each  other^  on  one  side  by  the  wet  ciotkf  and  on  the  other 

the  trlpodi.     In  this  construction,  the  e/ectrical  excUemt 

wan  transmitted   froni  gfoup  to  group;    for  the  rfectrit 

motions  of  the  electroecopes  at  it»  extremities  were  n 

strongt  and  the  goid haves  fell  entirely  when  the  extremlti 

were  connected  t<^gether  by  the  glass tubeA  with  water; 

no  c//emicfl/ effect  v/aa  produced  in  that  water,  btfinu&e 

T4i«  cori«9ion  corrosion  tvaa  not  produced  on  the  iurfaceof  both  the  metal 

d«t'r^cVujS.    ^^^^^  *•  *^^  essential  cause  of  those  effects,  as  it  occusio 

a  modification  iu  the  electric  Jiuiti  itself*     This  is  a  most 

sential  circumstance  in  galvanism  ;  luid  a«  it  is  tjius  prov 

and  will  be  farther  ascertained  in  the  sequel*  it  must  not 

foi  gotten  in  forming  theories  on  the  effect  either  of  the  pit^ 

or  of  the  apparatus  of  troitghs. 

The  clcctncal       I  return  now  to  the  question,  whether  the  e/edrical  eff* 

•<f«crs  pro-     produced  by  the  association  of  two  ^ro^er  metals  takes  pi 

th«  meals  are  during  their  contact,  or  only  at  their  separation.     If 

iacoQUct.        Maycock  had  read  my  puper  in  your  Journal,  No,  llj^,  for 

August  ISIO,  he  would  have  seen,  that  the  two  metah 

maining  in  contact  in  my  pile  produced  botli  electrical 

chemical  effects ;  and  that  the  intensity  of  these  e^cta 

propornonal  to  the  nvmber  of  the  groups  thus  connect 

But  he  doubts  whether  the  course  of  the  electric  fluid  can  be 

determined  in  the  pile  and  its  ciratit ;  and  he  does  not  even 

think  it  necessary  to  inquire  into  the  cause  of  the  electrical 

effects,  for  he  says  in   p»  14  and  15  of  his  paper  in  No.  131 : 

S'tJt  Icft^^  *'  *^  ^^^  ^^^^^  ^^^^*  Fraoklin,  an  electric  Jiuid  is  $up 


sf^ 

i 


•If  OjLLVAJriC    PfllSNOMENA.  4277 

«<  to  be  accumulated  io  iheghtSt  i^nd  dis^int^d  in  the  $eaf-  electricity  Dot 

'*  ing-wax»     Adinitiing  the  exigence  of  an  ttec  trie  fluids  \l  **«i«n»iiicd, 

**  would  seem  to  follow,  that  if  it  be  accumuliited  in  the  glass^ 

••  it  must  be  dUsipated  in  the  senling'icaxi  but  aa  far  as  my 

**  knowledge  goes,  tt  has  never  b<;en  determined*  that  it  is 

**  in  the  glats,  and  not  In  the  seating -wax  ^  thttl  the  accumu- 

**  blion  takes  place.** 

Thia  opinjon  has  led  t)r.  IVIaycock  to  tuppose,  that  it  can-  ^^^  con«*. 
not  be  determined  whether  a  fluid  does  enter  at  a  determiti-  ?ji!*!l«^;  "*.v^ 
ed  extremity  of  ihepi/f,  and  return  to  the  opposite  extremity^  pife  not  »iter- 
when  a  circuit  is  established  ;  but  if  btf  had  seen  my  paper  ***"*^" 
in  your  Journal  for  June  1810,  he  would  have  known,  that  I 
had  made  this  point  the  object  of  a  long  aeries  of  experiments, 
demonstraliDi;  that,  when  theextremitieaof  the  pile  are  cou* 
nected  together  by  a  conducting  substance,  the  effects  are 
prmluced  by  the  circulation  of  the  electric  Jlnid  entering  th« 
extremity,  which,  in  the  pile  without  a  circuity  \%  positive^ 
ayd  returning  to  the  extremity,  which*  in  the  same  case,  is 
negati&e, 

I  come  to  another  proposition  of  Dr.  Maycock,  p*  27  of  Dr,    M.  tup. 
the  ftaroe  Number  of  your  Journal,  relating  to  g-a/taniVm*  P***®**^**®"** 
**  The  galuanic  apparatui^**  he  says,   "  can  only  be  excited  necmry"to 
•'  by  A  decomposable  Jluidt  and  thisyZuid  is  always  c/^cotupo/^^^  enciie- 
•*  when  the  apparatus  is  excited.**    Sir  H.  Davy  was  at  first  '"•'"* 
of  the  same  opinion ;  but  I  have  demonstrated  V*y  various 
cxperimentH  in  your  Journal,  that  no  Jluid  [or  liquid)  is  ne- 
ces^ary  to  produce  that  excitation  willi  respect  to  the  electri" 
tot  phenomena  of  the  pile ;  that  the  only  cortdition  of  this  ^*»*  ^***   "*"* 
effecf »  distinct  from  the  chemical  effects,  is,  thai  the  jjroups  shliwru 
of  two  metals  in  actual  contact  be  separated  by  a  conflurting 
tubstance  not  metallic;  and  as  it  is  a  very  eseeutial  point  in 
galvanism,  1  shall  briefly  repeat  its  proofs. 

Thin,  first,  is  the  cause  why,  in  the  second  dissection  of  the  Experiroeiit 
pUe  above  mentioned,  where  thiit  cunduion  only  e,\iiited,  the  V'*^*'*<  '*"•• 
electrical  phenomena  continued  ;  but  not  the  chemical  phe- 
nomena, which  require,  as  [  have  proved,  a  liquid  between 
the  metaUt  in  order  to  produce  u  corrosion  on  their  surfacew 
ThiK  ia  demonstrated  by  Exp.  19  in  p.  135  of  your  Journal 
for  Junt  leio.  For,  when  before  I  had  mounted  a  pile  pf  7^ 
groups  composed  of  «mc  and  silver  plates  1*6  inch  iu  dtame* 

ter. 
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in  coniaci  with  eauh  other,  sepflrnte*!  by  pleres  of  ufct  c 
ihnt  pile,  beside  the  ttlntiol)^  of  the  ^o/<i /rairr^  at  its  *  \i 
niitle,'«  when  Iree.  prodiice^i  chemicai  eflVcta  in  the  wafer 
lh«  ^/aji  tuf*e$  wliei»  furniiit^  the  circiii/ ;  bus,  b)  «ub«titu 
iijg  for  the  wet  pieces  of  chth  pieces  of  the  satnt?  c/olA,  nt- 
and  without  wetting  them«  1  h»d  the  eume  motioD&  of  t 
gold  icaveM  at  its  extremities,  only  leHtf,  uiid  trot  theftrcull 
appearance  of  chemieal  effect  in  the  water  of  th<*  ^/<tjf  tuf>rs^ 

This  first  obstrvation  opened  a  new  licid  to  my  vie 
Having  conjectured,  thnl  wool,  tlie  iniitenal  ot  the  flotti 
used,  tiud  in  itself  very  little  condurttng  f»<  ully,  and  t 
it  became  a  good  conductor  only  by  beiti*;  wet,  I  under^oi 
a  long  »cnc8  of  experimetus  tor  liiiduig  uui  what  sub^Utn 
tiot  metallt.'t  wus  th»?  best  conductor*  I  lonnd  iu  ^enc 
that  vegetable  ^uhtAancti:,  were  btHter  conductors  tlmti  antm 
ones;  und  among  the  funiicrt  plain  writing  P^P^  \Mky\ 
pfoductd  a»  much  effect  us  any  other,  1  hxed  upon  it, 
being  eusdy  cut  to  the  size  oi  the  mclalhc  plates, 

I  then  made  tht;  £xp.  2(f,  which  concludes  the  pn 
in  your  Jourual,  J  mounted  again  the  pile  of  76  i^rou 
of  zinc  and  »ihcr  plates  m  cuntactt  septiruifd  only  hy  picc 
of  paper,  lihyspile  produced  as  great  elect rtcal ^i^u^  at  1 
extremities,  us  that  with  tlje  wet  clothe  but  not  the  sniall 
citemitnl  ctVcct  ap[>eJired  iti  the  teater  of  the  iubes^  wh 
they  connected  these  extrtmitics.  Thus  were  demoriHtrat 
the  conclusions^  which  1  had  deduced  from  the  pheaome 
of  thep/7e  itself. 

My  paper  in  your  Journal  for  Aut^ti^t  1810  denrribet 
thestepi»«  to  which  this  iirst  discovery  led  me;  Hrhrch  p 
gfes»,  hiid  Dr.  Maycock  known  it,  would  aodnulitc^l 
have  struck  him,  as  bringing  to  view  %\\  obsoh 
field  in  experimental  philosophy,  not  only  by  as-* 
the  distinct  causes  of  eUetrieal  and  chemical  efiitcXs  in  Ihe 
pUc  (as  indicated  by  the  pr*  ceding  experiment);  but  by 
this  ini[>ortant  phenomenon,  that  the  motions  of  the  p^hi 
leaves  are  very  different  at  different  times,  without  au; 
connection  with  the  ditTereoce  of  cither  heat  or  moistur 
which  chanf/es  were  to  be  attributed  to  ckangesio  cb 
eleetrictfl  state  of  the  ambient  air,  from  the  following  fact 
leading  to  meteorology. 
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We  have  a  method  of  com pn ring  the  electrical  9t\\ie  of 
the  llrra^1lffl  of  air  near  the  ^ro«fi</  with  that  of  the  itrala 

hijlher  np^  in  which  we  can  elevate  a  cundncton   the  com-  hijphVr  up  maf 
parHt've   point  of  which,  or   thf  "^tHitdird   rtt  posit  we  and      *^*  °^P"^  * 
ne^ntiv^f  i-t  the  e/ertriral  state  of  the  ifroondj  whereof,  we 
llH^e  iin  «4ic'h  point  of  <'Oinp»rison  within  the  stratum  near 
the   ffro'jprf,  ill  which  our  experiments  are  made;  »b  ^he 
latter  n>Ruen(*eR  too  iiiucl.  th'*  folate  of  the  air  near  it ;  how- 
ever i  Unv*>  oli>erved  ehmu^irs  in   the  electrical  state  of  this  Changes  In  the 
ower  stratum   iii  the  following  manner.     Havmg  employed  aUo discover* 
€olumi»tior  n.nny  hundred  grou|i?,  the  ^'^t/rf /ror^iiiot  otrly  able. 
diet'rged  v^rry  slron4ffy,  hut  they  strutk  the   tiiifoiln,  fell» 
as  bdn^  dibchir^ed,  then   rose  aiifl  struck  again.     Now^ 
the  number  of  these  alternate   rootioi;^,  in   a  ^i%'eu    lime, 
diHer  so  much  in  different  days,  that  I  have  jjeen  sometimes 
tiO  «ir»kiu«^Hin  a  niinule,  wlidc  at  other  limes  there  was  not 
even  one  vi\  the  same  interval.     This,  as   I  have   aaid  and 
constantly   obaerved,  not  having  any  connection   wi*h  the 
chanjjes  of  either  heal  or  moisture^  depends  »ery   probably 
on  changes  in  the  electrical  state  of  the  ambient  air. 

But  let  us  t]}£  our  attention  on  the  motions  of  the  gold  St&x)3ir6  oT 
ieuves  in  the  electrometer,  in   order  to  understand  the   in-  P*^^'^"^*  *'^<1 
flnence  of  the  ttale  of  the  air  on  the  apparatus*     On  this  i„citv  duco- 
essenlial  point,  S^j^.  Voha  has  made  a  very   important  step  '«?rcdbyVoU». 
in  elfctricity,  which  has  removed  the  difTicultieHt  till  then 
insurmotiiitiiblea  in  JJr.  Fr&ukliu*H  aystem  ot  posit iva  and 
negative^,  without  reference   to  any  known  standard.     But 
8i^.  V'olta  has  6ri>t  proved,  that  the  particleh  of  air  pogiiess 
theelertric  fluid  as  well  as  other  bodies  j  and  that  the  e/ec(r»ca/ 
statt  of  the  air  in  the  place  of  observation  is  the  standard  of 
positne    Hud    negative    with   respect   to   the    electromtler„ 
Therefore,  the  motions  of  gold  leaves  indicate  only  the  actual 
electrical  state   of  the  air  which   environs  the  instrument. 
It  i»  impohflible  however  to  follow,  in  its  phenomena,   all 
the  effects  of  the  e^c/rie^w«^   without  a  determination  of 
\Unature,  which  Dr.  Mh) cock  considers  as  unnecessary,     I 
have  given  that  determination  io  the  same  paper  above 
roentione*!,  bet^inning  at  p.  254 ;  but  the  phenomena  on 
which  it  19  founded  are  so  numerous,  that  even  in  that  paper 
I  could  only  give  a  short  account  of  them,  referring  to  my 

worka 


£80 


OK  OALTAKIC  PBBKOMCKl. 


k 


n 


The  clectiic 
fluid  a  com- 


«vor1ctt  Idih  sur  la  ^hhtohgU^  and  Traill  iltmentatre  sur 
U  Fitiide  Uectro-gahamque,  In  the»e  works*  I  huire  de- 
tfioust rated,  by  a  long  Maries  of  exper'miciitb^  what  I  shalt 
now  frumiDtirily  iittite  uri  tUm  bubject. 

Tlie  tiectric  Jluid  \n  compo&ed  of  many  ingredienU,  vthich 
however  9re  oaly  muuifkfsttfd  wheu  it  t'xittbits  sparks,    by 
darting  frooi  one  condtictor  to  unotlier.     At  thiti  itisUiut  three 
pheiiooiena  are  observed,    which  the  electric  Jluid  does  not 
produce    when    it   only,  moves  uluii^^  conductursi  they  tire 
light,  heat,  and  a  peculiar  srnt'll,     Thebe  tiudden  phetiottietim 
ruufit  be  prtduceJ  by   a  decoinp^tithn  of  the  dtctricjiuid;  ^M 
8»d  iu  ruUuuiu^  the  other  pheuoiDeiiu attending  this  decom~  ^V 
position  1  huve   bhown,   that,  beside  the  three  itigrtditnU 
thus  u)aaitetit«fd»  light,  Jiret  and  an  odor^te  subitnncei  there 
ure  otiier  ingredients  in  the  electric  Jluid -,  one  of  which,  well        i 
d«teriuiued,  is  a  inD!»t  tenuonsjluidy  whieh  imparts  its  strong  ^| 
expansibility  to  the  others,  and  h  the  caufte  of  the  phenome-  ^^ 
non  calitrd  electric  injluenee^t;  a   most  characteristic  efFeet 
of  the  electric  fluid,  whirh  1  have  followed  by  exact  expert*  J^| 
raents,  beginning  at  p.  2C7  of  ehe  bame  paper.     The  Jluid  ^^ 
thus  manifebted  was,   for  the  facility  of  expre^iion,   to  have 
n  name;   and  I  have  called  it  pector,  as  giving  motion  to  the  ^M 
UWJtpanuoe  subbtance,  which  constitutes  the  density^     Now«  H 
in  the  course  of  these  experimeuts  1   have  demonstrated» 
that  electrical  motions  are  produced  only  by  the  bubetance 
constituting   the  density,  without   any  participKation  of  the 
Jluid   producing  the  electric  ittftuences.     This   is   an   tndfb^ 
putablc  proof*    that  the   electric  fluid  is  ^  compound  %uh* 
stance. 
RimilaT  effecu      There  wai*  another  point  to  be  determined  in  gatvantbin* 
»ii4ihepi^le.'  ^  **hich  Dr.  iMtiycock  not  having  considered,  his  syntem  re- 
maios  without  any  foundation.    The  same  effects  u  frooi 
the  galcauic  pile,   namely  the  shock  and  the  gasseM  in  water, 
are  produced  by  the  electric  mQchine  churgiug   a  battery  of 
eoaied  j^rsi  but  in  this  rase  they  are  produced  by  a  irery 
much  coii<ici»*«i  electric  fluid;  while,  when  the  ^^me  fluid 
has   pervaded    the  galvanic  pile,  it    prodaces  tliese  eiTti*ts 
with  Hn  incomparably  smaller  quantity.     With  regard  Xq 
.^i«%  bubject,   i  have  proved  by  many  experiments,   whm  is 
libove  blatedi    that  the  c^rt^iica/ ejects  produced  by  the  piif 
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proceed  from  the  etedric  fiuid  pervading  it  during'  tlte  eor* 
rotion  of  ihe  metnh  effected  by  a  liquid;  «u  altcrauon  by 
which  th'i^fiuui,  though  with  a  vpry  samll  dcriM/ti/,  is  rf ecom* 
posed  when  pussiiijr  from  one  conductor  to  another*  Thit 
important  point,  tK>th  in  electricity  and  gatvmmrn^  is  pro* 
ved  by  a  series  of  ei^ pertinents  begioiiin*^  at  p.  243  of  the 
same  paper. 

Having  been  led  by  the»e  eKperimf>ntK  to  tbe  ubove-men- 
tioned  appardtn«f  wherein  the^^roupft  of  the  #rro  metah  were  litftap^^^ 
uei^a rated  by  tvriting  paper,  it  came  into  niy  mind  to  try, 
whether  there  would  be  any  advantaire  for  increauing  the 
electrical  eflPert  of  this  new  kind  of  pile,  to  fix,  by  posting, 
that  paper  on  one  of  the  metals,  1  made  this  experiment 
on  zinc^  and  copper  or  silver,  the  former  of  which  becomes 
positive  and  tlie  two  oihernegative  it  bile  in  contact,  and  on 
pewter,  whicli  in  cor»taot  with  zinc  becomes  mgaiive,  and 
poMtiive  with  silver  or  copper^  An  additional  proof,  that 
there  is  neither  positive  nor  negatite  &tate  belonging  to  any 
kind  of  body.  The  genera)  result  of  these  experiments, 
detailed  in  p.  245  of  my  paper,  was,  that  there  is  a  sensible 
increase  of  effect  by  pustinj^  the  paper  on  that  metal,  which 
in  contact  with  the  other  becomes  negative  by  losing  some 
of  its  electric  flnid  and  yielding  it  to  the  other;  such  as 
siloer  and  copper  with  sine* 

This  opening  the  prospect  of  obtaining  a  spontaneous  and 
permanent  electric  machine,  the  power  of  which  mig^ht  be***  *lnch  this 
increased  almost  without  limit  by  increasing  the  number  of 
gronps,  I  wa^  going  to  undertake  it  in  some  measure,  by 
pastinoj  paper  over  copper  plates  of  the  same  size  of  ro}'  riiic 
plates;  when  luckily  it  occurred  to  my  recollection,  that  there 
was  paper  on  which  copper  was  ready  laid,  called  Dulck» 
gilt  paper.  The  experiinent  27,  p.  246  of  tny  above-men- 
lioned  paper,  relates  my  first  trial.  I  constructed  one  of 
theie  new  piles  comistiag  of  seventy-six  groups  of  the  same 
zinc'plates  of  r6  inch  diametei*,  separated  by  equal  piecei 
of  Dutck'gilt  paper,  all  the  copper  sides  of  which  were  turn- 
ed towards  the  tiame  extremity  nf  the  column.  Thus  1  had 
seventy-six  groups  ol  zinc  and  copper  in  mutual  contact^ 
separated  by  the  paper  on  which  the  copper  was  Imd.  Now, 
these  seventy^six  groups  produced  greater  electrical  eifecta 
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at  their  extrrmities,  than  the  lame  number  of  groups  of 
and  siiver  separated  hy  the  wfi  cloth:  hawet^crijow  not  th« 
amallebt  chemical  vlTect  wjis  produced  iu  the  tpdlir  of 
g^Mi  ttihes  wh«?n  conuectintf  thrae  extremities,  ihou^^h 
gold  Uavt9  fell ;  a  proof  of  the  tlrcuhtion  of  the  electric fimidm 
Id  p.  260  of  th^  Bttinf?  paper,  at  exp.  «ij>,  bepn  some  triti!» 
concern! nt;  the  comparative  electrical  effects  of  th**  fixe  sod 
■ifflti^tfr  of  the  i^rtntpt,  on  which  1  had  already  formed  ntj 
jiid;> merit,  by  Si(f.  Volta having  explained  to  m«  ut  Puni»,| 
I7B2,  the  catiee  of  the  etfeet  of  his  admirmbte  idstruin 
then  lately  invented,  the  comdenteTr  as  exphitned  in  that  p 
per;  according  to  which  1  found,  that»  for  a  mer«  dim 
J^J^"^*'*'*'^  pergcHce  of  the  gold  Icqccs^  the  number  only  of  the  groitpi 
determined  it:  but  that,  when  they  produced  some  ot 
fffect;  a^  for  tnfitauce  to  strike  the  sides*  and  thu?  be 
duced  to  the  ^/^e^fica/ 6tute  of  the  ground;  with  t 
mtimU'r  of  f^roiips,  the  she  of  the  plates  had  an  influx 
iliey  r€|>aired  tioooer  whut  the  goht  leaves  hitd  lost;  whadi 
made  them  strike  more  frequently  io  the  aame  time,  in  |m^ 
|>orUou  to  t^ie  she  of  the  plat  cm, 
Kvmb«r  of  ^  corae  now  to  the  ^neral  resulti  of  the*e  experiments* 

piatfs  ol  meta^^  the  account  of  which  begins  at  p.  ^62  of  the  •«tiinc  pu 
«ffifc?^ilie  *hich  will  &how  what  I  huve  above  mentioned,  with  r^api 
ume  number  to  Dr.  Maycock's  system,  that  acertatn  number  of  grou 
zinc  mid  copper  bfing  in  mutual  contact^  and  separated 
pcpctt  prcMJuce  gt'nsiblv'  the  same  tUctriral  ctTt^ct,  a» 
iM^mc  numl^r  o(  contact m  of  one  insulated  melal,  after  baving 
been  applied  to  th^  other  while  comraunicatiuj;  with 
grutiiid*  1  made  these  experiments  with  a  particular  ci 
diiistr^  aliortly  described  in  my  paper,  and  with  platen  of  the 
tavme  diameteir  as  ihube  of  luy  coUimu.  i  have  gitreii 
general  reauUs  of  these  experimeuta  in  aome  iabUt^  p. 
in  all  of  which,  A  reprehcnt«  the  Line  aide,  and  B  the  copj 
fride.  In  the^r  iableSf  dt^hii^ned  to  trace  the  motion  of 
fie  a  tie  Jiu  id  through  the  pile  \ii  different  ctrcii 
have  •u|*pofted  the  pile  of  the  new  construction,  (which 
have  culled  electric  column)  of  whatever  number  of  grotty 
to  bedtvided  into  eleven  equal  partn.  J  have  u»cd  arbtt 
fmmifcrs  lo  express  the  ptot^rctts  of  positive  and  nrgmtitie^ 
ibg^  are  proportional  to  Uie  whole:  I  have  made  tbe«e 
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*rs  inereBse  ref>ularly,  though  regularity  ctinnot  be  expect*  Resulu  uSm- 
fd  in  such  ex  peri  tnf^nU:    but  xhtsc  numbers  do  not  differ         • 
isentiully  from  the  tmtuediftte  results. 
Tl»e  first  two  columns,  in  that  p,  265,  represent  the  hU 
iultaneou3  progresses  o^  posilive  nod  o^  negative  in  the 
iuhtcd  pile  ;   ome  expressing  tlie  progress  of  the  negatht 
in  A  to  B,  and  the  other,  the  progress  of  th^  positioe  from 
to  A*     These  are  as  the  elements  of  the  conibinultoti  of 
?trf(ita  «hown  in  the  three  following  labia,  in  three  different 
tuatioti»  of  thp  pii€» 


Table  L 

Table  11. 

Table  III. 

loBuktcd  pile. 

B  in  com  muni- 

cation  nvitti  the 

ground* 

A  u»  coTQiuunl- 
caiioii  vrith  tb* 

frountl. 

A 

A 

A 

+ 

10  . 

+ 

20 

0 

+ 

8 

+ 

18 

^     2 

+ 

6 

4- 

16 

—     4 

+ 

4 

+ 

14 

—    6 

+ 

2 

+ 

12 

—     8 
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+ 

10 

^   10 

— 

2 

+ 

8 

^  12 

— 
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+ 

6 

—  14 

— 
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+ 
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—  16 

— 

8 
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2 

—    18 

^ 

10 

0 

—  20 

B 

B 

B 

I  cannot  think,  that  Dr.  Maycock  has  aeen  these  expert* 
meats;  for  had  he  doubted  their  results  at  first,  he  would 
have  found  thera  confirmed  iu  my  fnllowiti^  paper,  with 
such  evldeocc,  that  he  could  not  have  avoideij,  either  to 
disprove  them,  or  to  show  that  they  were  ttot  against  his 
system. 

I  sh»n  not  enter  into  an  account  of  all  the  experiments 
contained  in  tht»  paper,  as  it  would  be  a  repetition  in  the 
Mine  Journal.  1  had  only  here  in  view  Dr.  Ma}xock*8 
system,  which,  according  to  tny  judgment,  involves  in  ob* 
«cunty  the  whole  field  of  electricity  and  galranisra  ;  I  wa« 
therefore  to  recalltVioseonly  of  these  ex  peri  iiteuts  whidi  relate 
to  this  subject:  but  they  are  more^  sir,  to  this  purpose^  in 

my 
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my    psper  in  your  following  number  for  October    IW 
vhich  I  fihafl  also  recall  for  the  saine  motive  in  a  followi 
c»mmunicationt  tnd   I  hope  that  the  whole  together  wilt 
ioduce  1}^  Mayeock  to  change  hia  syttem. 

I  Aii]»  with  great  regard,  sir, 

Yuur  most  obedient  Kerv«nt» 
Windsor,  J.  A.  DE  LUC 

Jufythe  loM,  18 1  J, 
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Ejpfanmtiom  qf  a  hy droit atieal  Phenomenon  obserwed 
Frakxlin:  6y  Robihet*, 

T 

JLF  yon  put  water  and  oil  into  a  tumblertsaspend  thettitn- 

bier  by  a  strinj*,  and  give  ita  gentle  swings  you  will  perceive 

nothing  particular  at  the  eurfuce  of  the  oil;  but  the  surface 

^the  water  beneath  « ttt  appear  agitated,  and  form  considera* 

ble  wavet.  Such  wa^the  phenomenon  observed  by  Franklin* 

find  with  which  he  was  puzded  no  doubt  merely  because  he 

hod  not  time  to  etcarnine  it:  for  that  great  man  had  so  acute 

Ml  eye  in  observing  nature,  that  be  scarcely  ever  failed  to 

seize  those  connexions  of  facts,  that  constitute  property  what 

we  call  physical  laws.     His  confet^siou  of  his  ignorance  on 

this  occasion   merely  proves,   thiit  hii  modesty  knew  how  to 

svati  itself  of  his  being  too  much  occupied  to  exatnitie  every 

thrng. 

This  phenomenon  is  capable  of  assuming  very  different 

foroiR,  by  varying  the  circumstances  by  which  it  is  produced* 

]  fihal)  confine  myself  here  to  that  observed  by  Fraoklioj 

because  it  is  one  of  the  mo»t  complicated. 

Tlie  fiirtsie^         The  facts  that  compose  thin  phffnomenon,  some  of  which 

nth  from  two   ^^^  known  to  all  the  world,  are  the  result  of  two  hydrostati- 

lies,  cal  principles,  well  known  separately,  but  not  yet  considered 

tngelher;  that  by  which  liquids  seek  their  level,  and   thai 

with  the  discovery  of  which  Archimedes  was  so  delighted. 

TcDflencfofa      By  the  first,  all  the  parl»  of  a  liquid  equally  heavy,  and 

ittiiltoal«Y«l.  perfectly  movable  on  each  other,  tend  toward  the  centre  of 
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the  Eitrth  with  equttl  t:ntrgy  i  and,  apprauching  it  at  long  M 
iKey  Itud  iirt  fcufficient  obstacle  io  th^  adjaceiit  coIuqitis  <io 
|K>t  stop  till  they  arrive  at  that  BtAt€»  which  is  caUed  tibe 
If  ret.  Attd  as  thii  motion  is  an  eifect  of  gravity.  It  ie  acce- 
tcrattd,  Carrieii  all  the  parts  beyond  the  point  of  equilibrium, 
and  caused  ihem  to  vibrate  several  times  round  this  poiolt 
^roducin^  undulations,  a  kind  of  oscillations  with  whicit 
every  one  is  fa  m  it  tar. 

By  the  second  pmoiple,  a  body  moving  in  a  liquid,  being  MoHoa  di% 
•bilged,  in  displacing  it,  to  communicate  to  it  cootinaallya  g^*** 
part  of  its  motion,  is  ince^saotly  losing  force;  so  that,  in 
0beyin^  the  laws  of  gravitation,  it  falls  through  the  liquid 
«n1y  with  the  eiEcess  of  its  specific  gravity  over  that  of  the 
liquid  in  which  it  moves. 

It  might  be  supposed  at  first  view,  that  this  second  princi-  App1icaii«a  ^ 
pie  should  have  no  Inftuence  over  •either  of  the  two  liquids,  ^^*^  p<ia»- 
thut  exhibit  the  phenomenon  in  question,  because  neither  of  ^ 
them  is  properly  in  the  other.     Both,  however,  are  subjected 
to  this  law :  the  lowermost,  because  its  surface  cannot  acqoirtt 
any  undulatory    movement   without  displacing  the  upper| 
and  the  uppermost,  because  its  surface  can  not  move  withcnft 
raising  the  air,  which   then   presses  on  it  at  every  pAint, 
But,  as  we  are  accustomed  to  seethe  ejects  of  this  position 
with  rcj^rd  to  the  air,  wc  do  out  think  of  referring  them  t<i 
their  cause. 

With  respect  to  the  inferior  liquid,  its  situiitioo  and  re. 
lation  to  the  superior  render  a  phenomenon  very  remarkable, 
which  at  the  same  time  is  essentially  the  same  with  what  we 
•e«  without  attHntion  at  the  surface  of  the  superior* 

To  understand  the  reason  of  this  singularity,  let  lis  sup-  Chsnfeof 
pose  some  capse  to  have  disturbed  the  surface  of  the  infenor  ^^^  '*  *  ^^^ 
liquid,  so  that  it  is  no  longer  levt^l,  but  a  given  colomti  is  a  tberQssaiMdt 
certain  degree  hightrr  than  another.     This  column  does  not  H^^*^' 
exceed  the  shorter  in  weight  by  the  whole  qoantity  it  is 
higher,  for  it  makes  only  a  part  of  the  column  that  existi 
in  the  vessel  at  that  point,  consisting  of  the  heavier  liquid  at 
its  lower  part,  and  the   tighter  at   its  upper.     The  shorter 
Column  of  tlie  inferior  liquid  in  like  manner  is  only  the  lower 
part  oft  column,   the  upper  part  of  which  is  formed  of  the 
lighttr  liquid*    The  difference  between  these  two  columos  is, 
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the  fir«t  lias  more  of  the  heavier  Jiqtli*!  and  le*»  of  t1i0iigHt4 
the  second  more  of  the  li^lUer  utid  less  of  the  heiivifr. 

For  ibese  two  coJumns  lo  acquire  their  lev*'!  it  js ; 
that  the  first  should  lose  n  |>ortion  of  the  hctivicr  1,.,  i. 
orqoirc  a  i*oriioii  of  the  lighter,  and  the  second  (herontrai 
And  us  Ihore  is  no  tmuse  to  produce  this  efTeet  but  the  pol 
tioo  of  the  heavitT  liquirl  that  out  ooli)cnn  haa  more  ih^ 
the  other,  the  reduction  of  the  inftrior  liquid  to  a  lerel 
tiot  be  effected  by  the  abbuyute  ^nvilV"  of  the  liquid  a**  haj 
pens  when  it  is  alone  in  a  vf^sel,  but  muKt  be  caused  on! 
by  the  cxCiTitof  the  weight  of  ilv:  inft'iior  liquid  over  that* 
cf  the  superior* 

Hence  It  follows  in  the  first  p(ace»  tBi(t«  aa  the  restoratH 
of  the  level  of  the  inferior  liquid  is  th^  efft'ct  of  ii  very  3ini 
part  of  its  gravity  only*  it  nru!*t  l>e  fxtremely  sl4>w,  and 
cofi«eqoence  cupable  of  being  observed  more  easily,  thi 
«hen  this  liqnid  is  done  tn  th^ves^et,     Ir  muy  not  be  umi 
to  o^j^erve  howe^r,  that  this  ciiuse,  however  smull   it  mi 
be,  beinj;  a  sfravitntini^  aciron,  mnst  netain  its  nature  of 
oecelerattng  force,  and  thus  produce  an  anduYatory  silotj 
a:)  in  ordinsry  circumstiinc^es,  '       * 

If  now  we  ntlend  to  the  interruption  of  equilibriOm»  or  o! 
thelev*^,  between  the  teveml  colnmnaof  the  iiifvrK»r  Uqui( 
we^haM  find,^hattHe  stime  cinf»e,w1i»ch  renders  tb^  reitof 
tion  of  the  eqniljbrium  slower  and  more  obvious,  rcndert 
interrnption  likewise  niort*  consiHerr^blf*. 

Gravrtatioht  o^  it  exists  befi»  s,  I mpui'tR  to  ordi- 

nary bodies,  in  the  shortest  s^mct^  o.  L.um  we  can  'e>»timaie«- 
velocity  very  sintilar  to  thojse  Whrch  we  oiirsHveg  very  cot 
monly  produce:  i^o  that  when  we  d 

ibe  k'velof  a  liqaid  surface  it  is  restore „    .:    .,._...._. 

If  we  give  a  moderate  indinatiaii  tu'a  vvssd  ^Hed  s$]kh 
liquid,  the  level  is  renturcd  iu  |iToprtftTon  an  me  * 
to  destroy  it;  60  that  it  rfquircs  hoine   little  kno- 
natural  physiology  to  b^  aware,  that  it  has  beeu'diitoi 
aild  re^itCreJ,  *  '     **\ 

But  in  the  circumstances  in  wHirh  the  inferid^'^c|qor' 
placed  ;  a^  but  a  siinall  portion  of  iti gravity  retn^tiuf^  to  rc^luj 
it  to  a  leVitl,  it  iu  evi<!ent»  that  it  cannol  etl^t  iM^  with  tl 
Kfcae  pfomptUude;  and  that^  tf  the  ^tfliie  Wtf<;)h  be  Vti 

ployt 
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t^ 


plojed  tddtaturb its equiUbriom.thiAfi ill  take  place  toacon- 

«itleiablc  dfgrcei  in  a  time  wht- n  it  would  have  btcu  scarcely 

pert'fpiitjie   had  ifiere   been   bui  ontf  Itquid  in  the  ves&trb 

Thu»,  In  the  lu«laure  tit^ted  by  Franklirt,  the  dwinging  of  xtoViervedlf 

the  ^Itsjs  produces  scurcfly  any  agitation  at  the  surface  of  ^'^"^*'**^* 

theoil ;  because,  thoiij^h  tbegla^B  iticlioes  alternately  to  t*ach 

fide,  as  the  inotton  ig  moderatet  the  surface  of  tlie  oil  returnt 

toaii  equilibrium  as  fawt  as  it  is  diverted  from  it.     But  the 

furfHre  of  the  water,  having  to  restore  ili»  ^tjuilibriuni  only 

the  excesii  pf  Us  weijjht  over  that  of  the  oil,  which  iu  very 

triflni^,  as  we  may  estimate  it  at  about  O'OOG  of  the  wcij^ht  t 

of  the  wuter,  allows  thestiiQlI  deviations  from  the  level  time 

to  a^cumulale;  so  that  this  surface  is  no  longer  level  when 

the  swinging  ceases,  and  id  obbged  to  return  lo  it  by  very 

slow    and  coub^derabte  undulatious^  that  eoutinue  a  lonj^ 

time 

Of  all  the  modes,  in  which  this  phenomenon  tnay  be  varied,  The  esperk 
1  nhall  mention  but  one,  where  the  caase  I  have  mentioned  °*^"*  »»"««• 
is  too  obvious  to  be  mistaken, 

Tiike  a  ^luHs  ^lobe,  mounted  so  as  to  be  capable  of  being 
turned  on  its  axis;  |iDt  into  it  water  alone,  so  a^  to  lill  it  to 
a  quarter  of  its  diameter ;  and  turn  it  gently  :  the  water  will 
cniiimt»e  apparently  to  occupy  the  lower  part  of  the  globe. 
Fill  it  then  to  three  fourths,  iirvd  the  appearance  will  be  the 
sauie^  if  youi  turn  it  in  the  &ame  manner*  So  it  will  if  yoii 
put  oil  alone,  imitead  of  water.  Lastly,  pour  in  water  to  one 
fourth  of  its  h«'i{;ht,  and  upon  this  oil  to  three  fourths:  then* 
if  you  turn  the  globe,  ihere  will  be  no  change  at  the  surface 
of  the  oil,  and  the  whole  body  of  liquid  will  appear  to  occupy 
the  lower  pnrt  of  the  ^lobe.  But  with  the  water  it  will  be 
different.  Wlien  you  have  turned  the  globe  a  quarter  roand* 
you  wilt  perceive  it  iieurly  at  the  extremity  of  the  honzontiil 
diauteier,  inutead  of  beiu};  in  the  lower  part  of  the  globe; 
and,  if  you  ihefi  stop  the  rotary  motion,  the  water  will  d<N 
scend  slowly  down  the  i»icie  of  the  ^lobe  to  the  lower  part, 
will  a!»et'nd  on  the  other  »ide  ncuriy  tu  the  ta^nue  height,  and 
thu»  oacillale  a  biug  time,  till  iX  bettle*at  its  lower  part. 

Asi  t  hiive  said  above  we  here  we  tbarly,  that  the  particu* 
lar  motion  of  the  wnitr  under  the  oil  has  the  jjiirticular  cha- 
racter of  that  of  solid  bodtei  in  fluidi»:  and  ^  it  is  tfie  phe- 

uomenoa 
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ftomenon  of  Frank liti  diverted  of  all  acoessoiy  complicab^)^ 
there  can  rrmHin  no  doubt  of  its  true  cftase* 
'JJiJ^?'''         They  who  fre<|uefit1y  carry  liquidt  in  open  veneU  had 
fSSirt  com!  ^^*»*  «•*  obsicure  perception  of  thi»  theory.     Tliey  know 
aoali£e»  experience,  that  the  liquid  h  much  less  litble  to  be  tpitt 

»udden  movemviits,  if  a  light  body  float  on  their  »urfu 
Fur  this  reason  waler-cartier*  pat  a  wooden  trencher  ii 
each  of  their  buckets ;  and  m  vineynrds  a  broom  is  put  on  the 
ivtue,  when  it  is  carried  from  the  press  to  theceUur  in  an  open 
wooden  vt'SiseL  Any  moliuu  bej^un  or  tcnninutcd  too  and* 
denly  would  produce  a  coi>«ideralile  change  of  Je^el  in  thew: 
liquids,  a  wave  tliat  would  cau»e  them  \o  overflow, 
wave  is  nearly  prevented  by  iht-  existence  of  the  I'ijht 
that  iwima  on  the  liquid  ;  betauae  all  the  ci4uint)s,  that  ter< 
tninNte  in  this  body,  find  in  it  an  ubi^titcle  to  their  undulatorj 
motion^  u»  they  cun  rise  or  fall  only  with  th}>  body  itself; 
and  ag  it  corresponds  to  a  ^reat  number  of  culnmo**  nt 
Mine  time,  and  is  urged  in  opposite  dirtctiouH  by  diffei 
cohimni,  it  is  a  coiiHiderable  obstacle  to  them  all ;  aud  t] 
it  influences  tho^e  colttmiib  it  doet  not  cover,  f^im 
cannot  undulate  separately  from  the  others. 


i  ine&c 
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0^  the  Xofureaf  Sheep* »  Dtmg^  and  ift  v*r  in  d^nmff  Collin 
tkf  Red  (hitt  it  caUci  Imtia  or  AdrhnopU :  6y  J.  li.  V[ 
A  LIS,  Pruft'iMMT  of  Chemisfty  at  Jioven*. 

Frocet*  for       Jl  HR  proce«s  followed  at  present  in  our   manufactoi 
(^  for  dyeing  cotton  red,  and  which  w«*  fir^t  brought  rro>ni 

Levant,  i?i  comp*i*ied  of  a  »eneft  of  operuiionit,  each  oT  which 

requires  to  be  eluciduted  by  chemistry,  if  we  would  Ue  cer* 

tain  of  obtatninsf  uniform  sncce^ft  in  thii*  tort  of  dyeing. 

O'eralcaT  e»-      Employed  bv  eovemrnewt  to  teach  the  principlea  (^eh«> 

amiaatiaa^f  ^     '  ti  •.  •  i.  it.  r  i     -^      ■    l         i^ 

U,  miitry  m  all  its  counemon-i  with  the  useful  arts,  I  thought  it 

ay    duty  to    pay   particular  attention   to   tliat    branch 

•  JL}uid^(tvak  Lhc  Juar>.  Ae  Pbjt.  rot  LXT1»  p>  1&3. 

iodoftry 
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indo»t^.  .which  coDst it q tea  xbe  base  of  t^e  emplfiynieiit. 
and  trade  o^*'  ibe  Qrai  reiinufac^urUig  city  oi  the  Frt;ucb 

The  raaniifiicturers  pf  Ho^el)  employ  both  fnst  aod  f»?se  pyer»of 
colours.  1  have  ulreudvimpHrred  to  thi'  latter^  by  thohelp 
of  certuin  mofdoots,  a.  li^gree  af  richness*  la»Lre,  and  eveo 
permanence*  before  unknowp;  which  no  doubt  procured 
tJie  5|>ecimeii»  I  sent  the  bouour  of  beiug  admitted  to  t^e 
ejthiUtion  of  18Q6* 

The  cltiii9  of  citizens  who  9 re  no^  i^eoUhy,   and  Uiey  a^e  Articles  of 
the  mo»t  numerotis*  re(|uire  clothes  of  a  price  proportionate  ^"^*'*"^  pncK 
to  their  circumstances.     Besides,   the    dyeing    of  inferior 
colours  foiploys  a  number  of  workmen,   aod  yields  a  profit^ 
that   would   soon   be   seized   by   other  towns*    if    it  were 
despised  here. 

But  the  reputation  and  weullh  of  our  manufactories  are  The  b^t  dr« 
derived  chiefly  from  the  colours  culled   fa*»t,  that  is  to  say  ^^^  import 
those  thai  Hie  produced  by  the  process  for  Adrianopte  red« 
These  colovirs  have  opened  a  vaat  held   of  inexhauRtible 
fertility   to  the  manufucturer.     He  ca4i  uow  eojploy  in   his 
designs  that  variety,  that  happy  mixture*    that  elegant  as- and  carried  to 
socmtion»  that  harnjooy  of  coJours,    which  are  so  pleasing  ^"^'1***^*'^ 
to  the  eye,   and  no  gratifying  to  the  ta&te  of  the  most  fasti- 
dious.    In&lead  of  those  pe(ii»hable  colours,  that  delighted 
for  a  rooiaent,  the  Indian  red,  and  the  ejttenteive  series  of 
colours  derived  from  it,  as   the  cherry,  rose,  violet,  lilac^ 
julyHower*   amaranth*  &c,,  in  all  their  various  tints,  have 
little  to  fear  from  the  most  descructive  agent«,  and  scarcely 
yield  to  the  long  continued  action  of  air,  light*  and  soap* 

This  process  therefore  is  of  the  highest  importance  to  as;  Somemaiia- 
t>ut»  though  it  id  practised  with  the  greatest  success  by  [j*^'*™ '**' 
some  uianiifacturerti*  others  meet  with  obstacles,  that  occa^ 
siun  failures,  which  it  would  be  highly  u&eful  to  be  able  to 
prevent.  Ihave  endeavoured  as  fur  as  possible  to  remoTe 
tliet^,  and  to  dissipate  the  uncertainty  attending  the  oper* 
ations  performed  on  the  cotton  intended  to  receive  this 
colour,  by  a  chemical  investigation  of  them* 

I  have  the  honour  now   to  present  to  the    fn*titute  the  tTie  orph€»tji^ 
result  of  my  examination  into  the  nature  and  o&»^  of  sheep'-*  ^"''^  j^  ^^ 
dung  in  dyeing  Adrianopte  red,  my  object  being  to  impart 
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Bolid  notions  of  the  mode  of  action  and  influence  of 
she«p*ii  dntig  bath,  the  fir^t  a|>plied  to  the  cotton* 

Vurtout ofiinionB  hate  been  broached  on  thii subject;  but 
the  expenoieiitt   of  which   I  »m  about  to  give  an  accoi|n 
will   at  least  dissipate  every  idea  of  its  containing  a  lar 
quantity  of  volatile  alkali,  to  which  La  Pileur  d^Apligny 
ascribes  itt  property  of  rating  reds. 

In  May  I8OG  I  ditttilled  61  '19  gr.  [j)45  c^rs]  of  fresh  sheep'^ 
dung  in  a  coatt'd  glHsi^  retort«  to  which  I  fitted  a  receiver 
furniehed  with  a  tube  of  safety,  and  a  tube  for  coltecting  the 
gmaeous  products*  The  retort  was  placed  in  a  reverbem* 
tory  furnace,  and  gradually  heated  till  the  bottom  waa  red. 

On  receiving  the  first  impression  of  the  fare*  a  very  cJear 
liquid  passed  over.  On  raising  the  heat,  white  vapours 
were  evolvedf  oilyt  not  very  copious ;  and  soon  encceedeti 
by  drops  of  a  very  flaid  oil,  the  colour  of  which  was  a  very 
fine  orange  yellow.  To  this  oil  succeeded  a  second,  thick, 
almoift  concrete,  of  a  blackish  brown,  and  smelling  strongly 
empyreumatic.  During  the  distillation  about  50  cubic 
inches  of  elastic  fluids  passed  over,  which  were  found  to  be 
a  mixture  of  carburetted  htdrot^en  and  carbonic  acid. 

Having  brok«^n  the   retort,    I  observed,  that  it  was  lined 
interiorly  with  a  slight  coating  of  coal,  exhibiting  the  metal- 
lic lustre,  and  assuming  on  exposure  to  the  air,  though  on 
in  some  places,  the  blue  colour  of  prussiate  of  iron.     At  t 
bottom  I  found  a  dull  black  coal,  tolerably  dense,  retaini 
the  shape  of  the  matter  i<ubjected  to  analysis,  without  a 
sensible  taste,  and  e:ihaiing  a  smell  precisely  like  that  d 
tobacco  smoke. 

This  coal  weighed  7*S  gram.     Heated  in  a  porcelain  cm 
cible  it  readily  took  fire,  and  before  the  vessel  was  redhot« 
f  observed,  that  it  emitted  oily  and  empyreumatic  vspou 
owing  no  doubt  to  a  smalt  quantity  of  oil,  with  which  it 
still  impregnated;  and   that   it  burned  with  a  8tnalt  whi 
flame.     After  burnui^  six  hours  with  a  fire  well  kept  up,  it 
left  3*68  gr.  of  a  gray  substance,  which  was  found  to   be 
phosphate  of  lime. 

Of  the  two  oils  mentioned  above  1  collected  3*91  gr. 

The  coloured  liquor  in  the  receiver,  Gootaoiinated  with  a 


_ 

hi^ 


n 


mmA 


ON    DT£ING   ACDS   ON    COTTOIT.  £91 

fe^  drops  of  fluid  oil,  ^wrij^hed  48*8  gr.  It  turned  sirup  of 
violeu  green;  at  the  Btime  thut  it  reddeiitd  lufusioo  of  lit- 
muf^t  though  it  is  true  but  fHiutly. 

The  iast-mentiDued  property'  was  owing  to  a  small  portion 
of  acetic  acid,  which  was  formed  in  the  course  of  thedis* 
tillation:  I  think  its  changing  iiirjp  of  violets  green  may 
he  ascribed  to  the  presence  of  a  siuull  portion  of  gelalinou:* 
matter,  that  had  patysed  over  with  the  aqueous  vapour«  by 
which  it  wiis  held  in  solution. 

For  the  rest,  on   assuylng  the  li(juor  by   every  known '^****"****^* 
method^  uo   teit  discovered  in  it  the  leajit  trace  of  am- 
mo uia. 

From  this  experiment  it  appears,  that  6l*19  gr.  of  fresh 
theep's  dung  yielded  by  distil latiou 

An  acid  and  alkaline  liquor    ••••••   48*80 

Oaiteous  fluidi «,     0*58  Products, 

Concrete  and  fluid  oil « •     3.91 

Charcoal  and  phosphate  of  lime, . ,  •     7*80 

■ 
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From  these  results  1  think  I  may  conclude,  that  sheep's 
dung  contains  much  more  hidrogen  than  nitrogen,  which 
appeara  to  me  demonstrated,  tst,  by  the  great  quautiiy  of 
water  furnished  by  the  matter  analysed,  and  which  certainly 
did  not  exibt  in  it  ready  formed  ;  Sdly,  by  the  hidro|fen  gas 
collected  underthe  jar :  3dly,  by  the  oil  obtained :  and  4thly, 
by  the  absence  of  ammonia  during  the  whole  of  the  process. 

It  appears  to  me  therefore  proved,  not  only  that  ammonia 
does  not  exist  in  sheep's  dung,  but  that  it  cannot  be  formed 
in  it  in  large  quantity. 

But  let  us  go  farther,  and  suppose  for  a  moment,  that 
sheep's  dung  contains  a  certain  quautity  of  ammonia;  is  it 
not  evident  to  all,  who  are  acquainted  with  the  process  for 
Adriaoople  red,  that  this  »lkali,  so  volatile  in  its  nature, 

X  %  could 
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could  not  nndrrgo  the  numerous  miiuipulitiionB  and  re  pealed 
drying**  eitlict  in  the  open  atr  or  by  tbr  heut  of  a  aovr» 
which  the  cottpn  is  suhjictcrl,  without  h^ein^  vnttiely  dimri 
lin^jied  ^  Were  it  to  be  urged,  that  the  «lkaU  in  renderi 
fixed  by  cofiibining  w'llh  the  roUou  ;  1  should  requite  pri 
of  Uiisy  the  contrary  of  which  is  shown  by  experiment. 
Compoviiion  Jgot  the  property  thus  ascribed  tu  auimouiu  of  rusiug  COl 
tcU."^  *^"  *^»  ^^^^  ^  ^^  brightening  the  tint  of  madder  red,  litid  ti 
parting  to  it  ivarmth,  lustre^  and  hvt- line*>i,  is  equally 
founded;  tor  thciie  etFectH  can  be  produced  only  t>y  fgrnunj 
t\'ith  while  marKt^illes  map  aijd  muriate  of  tin  a  oictaUl 
Boapi  in  which  the  oxMe  of  tin  is  held  in  solution  by  i>oda« 

Sheep*!   dvuiR      Thus,  since  neither  dot-n  ammonia  puei^oBi^  the  properti( 

melul    by    iti  ,      i        •  i  •        t  .       • 

albumoa    aod  Si!<(Tibea  to  it,  nor  ta  it  coutaiutnl  to  •thee p  a  dung,  v^e  nil 


fdatine. 


liffo<le  of  em* 
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look  for  the  cause  of  it:*  eiTccta  in  some  other  priociple*  N( 
thiy  can  be  nothing  but  the  albuniiao-gelatiaous  matter 
abundantly  contained  in  sheep*&  dung :  to  courinceour>»f  h 
of  «:hich,  we  hare  only  to  attend  to  the  manner,  in  whi< 
it  is  nsed/ 

In  the  first  place  the  dung  is  macerated  in  a  solution  of 
soda*  of  the  etrength  of  about  4*  [sp.  gr.  l*027l»  for  soi 
time.  The  effect  of  this  macerdtiou  is  evidently  the  loluttoi 
of  the  albumen  and  gelatine  by  means  of  the  alkali*    A  cei 
tain  qumitity  of  this  solution,  pnssed  through  a  tiieveand 
luted  with  a  solution  of  soda  at  i"  [^p.  gr.  r013j,   is  oitxi 
%vith  thick  or  mucilaginous  olive  oil ;  and  thus  a  kiod  of 
liqaid  anitnal  soap  is  formed,  with  whioh  the  cotton  is  care* 
folly  impregnated. 

In  thia  proce^*  the  cotton,  by  combining  with  the  atbu<* 


Th«    imprrg- 

Ton^Uh  m!^  "**^^  ""*^   gelatine,   approxmuites  to  the  H«ture  of  aiHinal 

mH  matter. 


Bobstancps ;  which,  as  i^  well  known,  hate  a  simnifer  at- 
tfactfoti   than    v»"*etable  substances   for  if  ten 

The  corabtnation  appears  to  be  further  pp  -oil 

principle,  that  combines  with  the  cotton  vt  the  same  time- 
IntCTlbul  fluid      We  now  sec  why  authors,  \vho  have  written  on  India  rwJ, 
MualJf  uicFuI.  fpcomtnerrd  the  nse  not  only  of  the  dung,  btit  hIw>  of  the 
inten'mjil  liquor  of  the  ^hcep ;  which  It  woukt  \te  fundi  more 
ftilvantageou'*  to  employ,  were  tt  posetbie  to  j^roevn  •% 
ftuiBcieut  quantity forthedeniand* 

The 
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The  theory  just  laid  down  is  aupporled  by  experiment. 
Having  imuceiattd  fre&li  %\iee\>\  iluose  for  four  or  live  d«iys 
in  a  lixivium  of  soda  hI  4%  1  titt<?fed,  ond  obfnined  a  reddibh 
brown  liquid.  Go  in-pamtint^  the  alkidi  by  very  dilute 
sulphuric  artd,  a  copious,  l^ght  precipitate  was  formcd» 
which  subsided  tu  the  bottom  of  the  vt&bt:l»  after  h&viug 
for  f^ome  ti-ue  occupied  it«  «hoW  capacity. 

To  nmove  all  doubt  re«pt'ctiiig  the  o^iture  of  tbi^  pfe- 
cipiiute,  \  cullectt'd  it  on  a  tiller,  wabbed  it  well  witb  co*d 
wateft  and  thtnt  boiled  it  in  a  phi^il  of  pure  water  for 
near  an  l.our*  1  !hen  decanted  off  the  "liquid,  which  was 
of  a  rttddibh  yellow,  end  poured  into  it  a  solution  of  tatitiio. 
This  formed  »  precipitate,  aimounciiig  »afl[icieDtly  the  pre* 
sence  of  ^»latine. 

The  albumen,  roagolated  by  thtf  action  of  th^  heat,  re- 
iTtained  at  the  bottom  of  the  phial  in  the  form  of  little  sufC 
and  sipout^y  grumes:  uud  to  jud^  by  the  quantity  of  mat* 
ter  inaoluhle  in  water,  though  it  was  renewed  three  or  four 
times  aibumen  uboundii  much  more  than  gelutioe  in 
sheep*B  dai»g.  I  do  not  think  it  would  be  fur  from  th« 
truth  to  «iy,  that  the  albumen  i»  to  the  gelatine  at  leawt 
as  three  to  one.  Particular  circumstances  prevented  my 
carrpng  the  investigation  to  luch  a  degree  of  accuracy^  as  1 
could  have  wished  for  my  own  satisfaction. 

To  establish  a  complete  conviction  on  this  subject,  I 
shall  add,  that  I  tried  an  «lkaline  solution  of  whites  of 
eg^gs,  or  album  en,  instead  of  the  sheep's  dang  bath  ;  and 
that  it  succeeded  completely  iu  the  preparation  for  both' 
kinds  of  dyeing:  all  the  colours  were  ren<|ered  much  more 
permanent,  than  where  natural  or  artificial  sheep's  dung 
bath«  were  omitted* 

This  observation,  founded  on  theory  and  experience, 
completely  refutes  the  a«sertiou  of  Le  Pi  leu r  d'Aplignf, 
that  the  dung  and  tntefitioal  liquor  of  the  sheep  are  of  do 
use  in  fixing  colours. 
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NOTES, 

Sixth  Month,  3.  A  little  rain  at  intervftls,  4.  A  few  Uree 
drops:  en  mulo  stratus  p,m,  A  fihowcr  to  I  he  S.W.  Wind  K, 
tT.Muchdew;  clear  with  cirrus,  tf.  Overcart,  windy:  then  very 
fine  with  red  cirri  at  Munset.  7.  Cloudy  moriung:  clear  day  af- 
terward: brilliant  orange  twilight •  8.  Cloudy:  bribk  wind* 
9.  Fair,  with  cumutuii,  and  cirrn*  above:  at  siiriset  the  wind 
rose,  with  some  appearance  of  nimbus.  10.  Cumulo-stratuii|, 
with  a  cold  brteze  all  day.  1 1.  A.  m.  wind  fresh  at  W.:  the 
maximumi  of  temperature  occured  at  nine  :  the  barometer 
fluctuating.  Cumulus  clouds,  with  very  large  plumose  cirri 
above,  which  showed  red  at  sunset.  The  new  moon  appeared 
(in  a  white  crescent,  becoming  afterward  of  a  gold  colour)  in 
themid^tof  spreity  luminoustwili^ht*  12.  A.ui. cloudy:  ba- 
rometer still  unsettled:  eveningtwilight  luminous  and  orange 
coloured  :  a  slralvs  began  to  appear  at  nine  p.  m,  13.  A.  m« 
niiaty:  much  dew.  15.  Cool  duy  :  rather  windy.  11^.  Ruin 
]ast  night:  fair  and  cool.  17.  Heavy  bhort  showers,  IS. 
Fair,  cloudy :  rain  by  night.  19«  The  rainbow  twice  this 
morning*  21*  Several  boura'  rain  a.  m,  Burumeter  iuc- 
tuating,  22.  Nimbi  a.  nt.  fair  p.  ra.  23.  Nimbi  through 
the  day:  thunder  twice  to  the  S.W.:  the  wind  veered  as  far 
as  to  N.  W.  but  (iettled  W.  24.  A.  m.  much  cloud  :  calm 
air:  showers,  25.  Cunaulus,  with  very  elevated  drrus  in 
parallel  bands  E.  and  W,  A  solar  hah  for  above  two 
nours  soon  after  noon,  the  higher  atmosphere  filled  with 
cloud:  at  sunset  the  wind,  which  had  been  S.  E.  and  S.  W,> 
came  to  N.  W.  2G. Cold  stormy  morninor^wind  N.  Thun- 
der twice  about  two  p.  TO.:  rain  almo«>t  from  sunrise  to  iun* 
net.  27.  A.  ro.  sunsthine:  wind  N.  VV.:  a  tolar  hah  p.m. 
wind  S.  W.:  evening  wet  and  Btormy.  28.  A.  tn*  wind  N. 
a  faiut  blush  on  the  eveuiog  twilight,  SQ.  Windy  evening  : 
ram  at  iotervaU. 

RESULT??, 

Wiudb  vuiablr,  the  South-west  toost  conliDUOUt. 

Bafoia^t^r:  higbest  obBervation  30-40  incbc'B'   luwtst  99*39  iiicbet| 
Mean  of  the  perioil  sf^'aSl  incUea. 

Tbermoiaeter :  higheit  observation  75' ;  loweil  391°; 
Mean  of  Ibe  pcriad  SSsiy*, 

Evftpormtlou  4'Og  inches.      Raia  9-8 1  iacbet. 

Tbis  period  ii  remarkable  fur  beinf  prt'ity  equally  diyided  Into  a  dry 
and  a  wet  moiety  :  the  former  coinmeucmg  with  tb«  fir»t  quarter,  tbe 
latter  the  day  t>efore  the  last  c^tiarter  of  tbc  moon.  The  retam  of  tb« 
finil  quaitfr  appear*  (by  cubaeq uent  obflerratiODi)  tobave  apain  nearly 
cuincidid  with  that  of  dry  weather^ 

Flaistow.  i,.  HOWARD. 

Setenth  M«nth,  15,  tll9. 
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An  Account  af  "  The  Sutphitr:'  or  •*  Sovffrikt**  cf 
Ishttd  nf  Montaerrnt  t  bt/   Nicholas   NUcbjit,  M.  D* 
Hon.  Mt  tnbef  o/*  the  OtoL^tcai  Societtf*, 

xjs  my  vftvage  Ifest  fe-Hr  {Offobrf  1810)  from  AntitifUik  to 
England  tlie  pJickei  louclietl  if>  >loiUserrat,  and  my  curicwiijf 
Iittving  Ikjcd  t?xcit€<i  by  the  Accounts  I  reec?iviid  ofa  fiTaceiii; 
the  jJatid  called  *'  The  Stiljiluir/"  and  which,  froiu  the^ 
dedcriplioR«  of  several  )ier:iofi»,  1  conceived  utie,bt  be  ihe 
crdi^r  of  nn  mcoii^irierablu  rotcftno,  I  deteto^Miecl  loavy'il 
myself  of  tht*  stAy  of  the  jMcket  to  Visit  that  pUtt*. 

The  iiiland  of  iMont»eni»t,  no    called    by    the  Spuntardt       , 
from  a  iuucic'd  r^t>«iiibluuci  tu  the  i-tlebratod   tiiouuluiu  of  jHi 


Ciitafouii^,    is  every  ^her^   tx.treiiie)y  rugged   nod   niouii* 

tiiinoas,  iiiid  the  only  road*,  exrt'pt   iti    one  dfrettion,  are 

parvow  bridle  p^iUs   wtndjng  ih^ouj^h  the    rece«isp»   of  the 

mountaioii;  there   1$    hardly  h   pfto-^jbility  of  u^in^  If  het'leil 

earnn^P9,  and  the  produce  of  the  estates  it  broof  ht    to  tlia 

barney  tothe  place  of  shipment  on   the  bark?  fif  timfe*.     Accompanied 

►ul^huf.  jjy  ^  frieud,    I    accordingly  jet  out  on  horseback  from  the 

town  of   Plvrnouth,    which  is  bituate  at  the   fnot  of  the 

mouritainHOM  the  &eaK4iare»     We  proceeded  by  u  circuitous 

and  sleep    route  aboiiT  six   miles,  ^radnally  asi^e-nding  the 

mountain,    which    consiBttd  entirely    of   a   tiniform    pfjr- 

phyrUit  rock,  broken  every  where  into  fra^jroeols  and  large 

bluc-kH,  aiid  which  in  many  places  was  so  denuded  of  soil, 

as  to  rendtr  it  a   matter  of  astonish nient   how    vegetation^ 

and  particultttiy    httt   of  th'    cane,  t<hould  thrive   t*o  well. 

The  far  greater  pan  of  the  ^hole  hHtkd  U  mfide  up  of  tb!s 

porphyry,  which  by  M)ine  s\>l(.matics  would  be  considered 

as   referrible   to    the  newegi   i^oet^lrap  formation,   and    by 

otherh  would  be  re^urded  only  ais  a  variety  of  lava^     It  is  a 

coin|Mtct  and  highly  indurateti  argil laceooa  rock  of  a  gray 

^lonr,  fepletf  With  lar^t   and    perfect    crystals  of   white 

^ild»par  and  black  boniblefide.     lioclu  of  thia  (kacfiptios 
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fn^ally  p^^  in  life  Wt^i  lftdie<i  by  th^  vn^ue  denomma-  W*** ***** 
Itioti  of  fire  stone,  f'm»!i  the  ii«it'f'nl  property  tl»ey  po«»f  ss  of 
f^isfin^  the  operutirm  of    iHTense   himr.     A  considerable 
'l)uan(ity  <j1  this  rtotie  is  nccordin^ly  exported  iVom   Monl- 

•frat  til  the  oiht*r  talahi^s  which  do  Dof  cmita'm  it*  bein|^ 
Essential  in  forrnin^  the  masonry  around  the  copper  boiler* 
ill  suL^Ht  workst.     We   conlintied  our  ri<ie  a  considerable 
dl»t!im?e  beyond  the  e>t«Ce  culled  "  GaUoway*s,'**  (where  we ' 
Jifocured  u  ^uide)  till  we  came  to  the  lidt?  of  a  very  ^^eep 
rnviri^  whi*  h  extends  in  a  windinL^  direction  the  whole  way 
from  one  of  the  ht*her  moiintftiti*>  to  the  ^a.     A  rugged 
liorM?-piith  w»9  trnced  alon^;  the  brink  of  the  rnviue,  which 
H»e  followed  amidat  t\\e  inoit  beautiful  and  roitianiic  scenery. 
IJkt  the  head  of  (htsi  rii vine  isu  t»aiull  amphitheutre  formed  by 
jjofly  surrounding^  monntains,   and  here  is  situate  what  is 
[ttrmed  "  The  Sulphur/*     Though  the  scene  was  extremely  J**' Su]^*>«t 
^grand  and  well  worthy  of  oh  nervation,  yet  I  confett*  I  could 
'Hot  help  feeling  a   »ood  deal  d»s«ppointed,   na   there  wai  « 

nothing  like  a  crater  to  be  seen<  or  any  thing  else  that  could  ff^^app««n«e 
lead  me  to  suppose  the  place  had  any  connexion  with  a 
volcano.  On  the  north,  east,  and  west  sides  were  lofty 
mountaiiiH  wooded  to  the  tops,  composed  apparently  of  the 
same  kind  of  porphyry  we  had  noticed  all  atonj^  the  way. 
On  the  south,  the  tame  kind  of  rock  of  no  great  h«?ight, 
quite  bare  of  vegetHtion,  and  in  a  rery  peculiar  state  of 
decomposition.  And  on  the  iiomh-etistern  »ide»  our  path 
and  the  outlet  into  the  ravine.  The  whole  area  thus  in- 
cluded mit^ht  be  three  or  four  huadred  yard^  in  length. 
and  half  that  distance  in  breadth.  The  surface  of  the 
•ground,  not  occupied  by  the  ravine,  was  broken  and  strewed 
with  fragments  and  masses  of  the  porphyritic  rock,  for  the  The  rock  <!•• 
most  part  so  exceedingly  decomposed  as  to  be  friable  and  to  ^^,*7h 
ctunible  ou  the  smallest  pressure.  For  some  time  1  thought  Tapour. 
thiit  this  siibstnnce,  whirh  is  perfectly  white  and  in  some 
indtaQce  exhibits  an  arrangement  like  crystals,  was  a  peculiar 
imioenil;  but  afterward  became  convinced,  that  it  was 
merely  the  porphyritic  rock  singularly  ultered,  not  by  the 
action  of  the  utr  or  weather,  but,  aa  1  conjecture,  by  a  strong 
sulphnreou^  or  sulphuric  acid  vapour,  which  is  generated 
here^  and  which  is  probably  driven  tuore  against  one  side 
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by  the  eddy  wind  up  tJie  ravine,  the  breezes  from  any 
qtuirttrbein^  shut  out  by  the  !»urroun(ltn^;hillii** 

Adiaidbt  the  loose  itones  and  fragments  of  decocoposed 
rock  are  inaoy  fissureB  and  crevices,  whence  v^ry  »troog 
Kulpbureous  esihuUttons  urUe^  and  which  i»re  ditluM*d  to  % 
con»iderable  dibtanct^ ;  these  exhaUlious  are  bO  powerful  ua 
to  inifX'de  respiration,  and  near  any  of  the  fissures  are  quite 
intolerable  and  tuffocaling.  The  buttons  of  my  coat»  aud 
some  silver  and  kt^ys*  in  my  pockets  were  insttintaQeoui 
discoloured.  An  intense  degree  of  heal  is  at  the  same  til 
evolved,  whichf  added  to  the  apprehensiou  of  the  groui 
crumbling  and  giving  wuy»  renders  it  difficult  and  paiui 
Boatngttfttlei.  to   walk   near   any  of    these  fissures.      The    water    of 

rivuletf  which  flows  down  the  sides  «f  the  monntuiu  and 
pushes  over  this  pUce»  is  mnde  to  boil  with  violence,  and  be- 
I'otnes  louded  with  sulphureous  impregnatioas.  Other 
branches  of  the  same  rivulet,  which  do  not  pA»&  immedialeiy 
near  thecie  fissures,  rerauiu  cool  and  limpid,  and  thm  y^ 
may  with  one  hand  touch  one  rill  which  is  at  the  botUi 
point,  and  with  the  other  hand  touch  another  rill  which  it 
of  the  usual  temperuture  of  water  in  that  climntc.  Tl 
exbalatioQs  of  sulphur  do  not  at  all  times  proceed  ftmtl 
same  fissures,  but  new  ones  appear  to  be  daily  formed. 


VnusreM  con> 
tfotiaUj  vary* 


•  T\\h  perulUr  clrcomfioffition  of  the  nvtrrotinci'iii^  rncV  bat 
fi*(^aent)y  olKervfd  in  sirailit  ftitiiationxt  ftod  under  analogoiu 
cumstancet,  and  has  1  find  been  accounlrd  for  liy  other  pci«oa«  in  ih# 
Mtnr  way:  tbuM  Dulointcu  tays,  ^*  Th«i  fvhtlc  colour  of  the  vtonrt  in 
the  iiitcricn'  of  all  tlic  burning  rratm  lit  owinij;;  to  a  real  aUeralloo  of 
the  itiva  prudured  by  arid  sulpbureoufl  vapour*,  which  peadrate 
them,  and  combinr  wtib  tbn  alumtnc  that  constrttttr*  their  biMCj,  ihoa 
fortnitig  |bc  alum  obtained  fi-um  volcanic  &ubii(ancc»/*  Vuy.  mux  I 
do  Lipa^ri-  p.  18. 

And  be  afterward  adds,  **  The  alteration  of  Uvat  by  aeid  • 
pbiirtouii  vapours  if;  a  kind  of  analysis  of  rolcanic  •nbtrtancea  n 
by  Nature  Ucoelf.  There  ure  lavas,  on  which  the  vapuurs  liaYr 
>ft  bad  ^uiUci«iil  time  to  act,  m  at  to  rbaage  their  iialare  entirely ; 
uud  then  we  ncc  tbcm  in  different  states  of  dccompoiilioiif  which  we 
kniiw  by  the  colour." 

AluiQ  in  doubtless  furmvd  at  tbitt  place,  as  well  as  el«c«rh«Tr  uodrr 
similar  cii'cumstanccs :  the  pota«h  neeeisary  for  the  compoaUioa  ul 
thi»  lalt  Ui'lng,  as  well  m  the  argil,  derived  from  the  lurroaadkig 
rock«    Sat:  Vau<[ut;liu'B  Mc'tuu^rc,  Journal  do  Mmc«j  vvL  iit«  p  441}' 
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I 


j| 
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ing,  a»  it  were,   extinct.     On  the  mnrjj^tns  of  thr^e 
■t  and  indewl  nlmnst  oviyr  tlie  whole  (>Ittrei  are  to  be 
no3l  Ijfttulifnl    crj'stiiMizatioiis  of  <4utphur,  in  mnny  Su1|»I>iit be**- 
quite  <ifl   fine  and  piuffect  ««  ihost  from  Vesuvius,  or  jj^'^  ^^'y**^* 
I  as  any  other  specimens  I  have  •vet  met  with*     The 
maHK  of  decornpo^eJ   rock  in  the  vicinit)'  is,  in  like 
r,   quite    |>enelr4ited    l>y   aul|ihiir.     The   specimens 
1  coltected  of  the  cr}'fltutlizt?il  sulphur,   us  well  as  of 
composed  and  untiecom posed  porphyry,   were  Itfft  in- 
tMitty  on  board  the  pscketut  Falmouth* which  prevents 
ving  the  p^ea&ure  of  exhibiting  them   to  the  society,  Notf»c«or 
lot  perceive  at  thi«  plsce  any  trace  of  pyrites,  or  any  PS'"^**' 
netallicsubsunce,  except  indeed  two  or  three  small 
?«ts  of  clay  iron  stone  at  a  little  distance,  hut  did  not 
»r  even   tnis  yubsfance  any  where  in  iitu.     It  is  very 
>le  that  the  bed  of  the  glen   or  ruvme  nit^ht  throw 

hi  on  the  internal  siructiire  of  the  place,  but  tt  was 
and  its  baitks  inBnitely  too  precipitouH  for  ine  to 

down   to   it#     I  nnderstood  there  was  a  Mrailar  ex- Another  Su!- 

a»d  dejwjsition  of  sulphur  on  the  side  of  a  mountain  Jj^JJI^!  "^ 
ttian  a  mile  di>itant  in  u  straight  line;  and  a  eub- 

>n  comiaunicatioo  is  supposed  to  exiu  between  the 


t  every  island  in  the  western  Archipelago,  particu-  Mf»«  Ulandi 
which  have  the  highest  land,  has  in  like  manner  its  Areblndaftt^ 
iur"  or,  as  the  French  better  ex  press  it,  its  •*  SQuffricre**  ^^^^  «>««  w 
particularly  the  case  with   Nevis,  St.  Kit*8,  Guada*         * 
Dominica,  Marti nico,  St.  Lucia,  and  St.  Vincent^s. 
lends  have  several  such  places,  analogous  I  presume  to 
^antserrat ;  but  in  others,  as  GuRdalou(>e^  St.  Lucia, 
in  cent's,  I  here  are  decided  and  well  characterized  vol- 
which  are  occasionally  active,  and  throw  out  ashes, 
and  tava,  with  flame.     The  vokanoof  St.  Vincenl^s  tiul  som^hav* 
eoted  by  Dr.  Anderson,  and  others  who  have  visited  'ol<=*noe'»' 
tremely  large  and  magnilicent,  and   would  bear  a 
u  with  some  of  those  of  Europe.     These  circum- 
s  appear  to  have  been  entirely  overlooked  by  geologists 
r  fcpeciilations  concerning  the  origin  and  formition  of  G«^^»l»»- 
(lands.    It  has  indeed  occurred  to  roofit  persons,  on  uu'nd/"  ^*^ 

surveying 
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Hew  tpecics 


6kleuphh«:iu, 


tula. 


SkuHk. 


Among  tUec]uadrufnauouB  aniinalsbt  hati>roitgbl  ft 
Bpe  of  a  new  gpecies,  wiili  its  youDg,  and  its  fikel^ton; 
the  grvat  slow^eced  lemur  [le  gr^nH  hrl  p«7«cfciix],  &lso 
with  its  hitdeton. 

You  know  how  rare  the  flying  macaueo^  or  |>rttendeii  1e* 
mur  votons  of  Linneusi  is  in  collectious.  Neither  BotRia 
nor  Linn^^us  ever  saw  it,  Mr.  L*  has  brought  four  of  Aifkt* 
ent  age»,  and  two  skeletons.  The  red  aud  the  variegated  of 
some  recent  naturalists  are  only  differences  of  age. 

He  has  5ve  or  six  species  of  bat?,  twa  of  which,  it 
1ea!»ty  appear  new  to  us;  a  new  weasel ;  a  new  ciret ;  and  a 
Uiw  species  of  felia,  tu  size  approaching  the  lynx. 

Mis  most  curious  quadruped  in  our  opiuion  is  a  oev 
akuiik  [mouB'ette],  truly  belonging  to  that  genns^  hitherto 
supposed  peculiar  to  America,  like  it  striped  with  white 
a  black  ground,  but  diftinguii^hed  from  the  other  sj>eci 
being  without  a  taiU  It  is  common  in  the  island  of  Jt 
and  emits  when  pursued  the  same  stinking  stneli  a» 
tkuitks. 

ichucuiuon.  scarcely  as  big  as  a  rat,  and  a  new  squirrel  ;  beside  many 
specimens  of  the  Java  squirrel,  and  of  the  taguao«  or  grett- 
est  flying  squirrel. 

To  these  he  has  added  the  skeleton  of  a  porcupine  of  Jsts, 
and  those  of  two  mu&ks»  which  were  wanting  to  your  anati^ 
mical  collection. 

Of  birds  Mr,  Lesclienautt  has  brought  over  190  8pecf«fi 
which  we  have  not  been  able  to  examine  witli  suffictetit  tni* 
nuteness  lo  stay  how  many  are  new. 

There  are  however  two  different  species  of  wild  cocks,  with 
th«r  hens :  one  was  discovered  by  Souoerat,  the  Other  ap- 

B'lTil  of  Para  pears  td  U9  new.  And  we  noticed  a  new  bird  of  Faradife, 
black,  with  a  very  shining  throat,  Bmo!»g  four  other  specirs. 
Of  reptiles  Mr.  L,  ha*  brought  a  superb  skeleton  of* 
serpent,  more  than  IS  feet  [t6f.  Eng.]  long,  worthy  a  plar< 
in  the  finest  collection.  A  s^pecimeu  icarcely  inferior  to  it, 
at  least  in  rarity,  is  a  well  preserved  skin  of  the  celebralrd 
•chrocordus,  or  worted  snake  of  Java.  With  these  are  about 
90  other  species  of  snakes,  and  several  lizards  ;  among  whidi 
are  the  gt^cko  of  Java»  and  the  blue  guleot  wilb  its  f-^ 
•btp«nl  eggs. 


Skdelons. 


Witii^ 


Wild  cocks. 
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Sf>l 


tiardy  a  very  well  infoi-cat^  mani  receivtfd  him  vfry  cour^ 

On  the  34th  of  October  Mr.  L.  »tl  oH  from  Suutamng  tor 
Sourakoria,  tiie  rebiArice  of  the  ein|»eror  qf  ^fivu^  aiul  «bout 
sixty  loilea  south  of  the  former  place.  Co  hU  jowrtiey  he 
▼ittted  the  mountains  of  DouiiurHiig,  Moibaboo*  Tdnuiayo, 
Mnd  Murtipi.  The  lust  has  on  its  tuiuiait  a  volcuno  con* 
•tunily  eiiiittini;  s>uioke. 

From  Sourakorta  he  repaired  to  Djiokikorta,  the  residence 
of  the  sultan  of  Java.  The  t'ullan  and  the  emperor  are  two 
indeptiiidant  princes  On  this  road,  whivh  U  httie  more  than 
forty  miles,  are  bome'ruiiiB  of  ancient  leotples,  remarkable 
for  ihejr  extent.  Among  the§e  are  a  number  of  atatoes  of 
lava,  tihkh  fttem  to  prove»  that  the  people  followed  the  ce>- 
ligion  of  the  braroins. 

A  seirere  illne»«  obliged  him  to  return  to  Sanaaran^. 
When  he  recovered,  he  visited  the  other  parts  of  the  t^Uiid, 
After  sailing  to  Madura,  he  rerurned  to  Java*  and  visited 
mount  Idienoe;  a  volcano,  tu  which  he  found  a  lake,  the 
water  of  which  was  strongly  impregnated  with  auLphuric 
aeid^     He  afterward  sailed  to  the  i»lund  of  Bali.  , 

Ujving  returned  to  Samarang,  and  packed  up  his  coU 
lections,  he  repaired  to  Batavia  in  October  1906;  sailed  thence 
ou  the  27lh  of  noveaiber  on  bourd  au  Amencan  vessel ;  ar- 
rived at  Philadelphia  in  apiil  1807  ;  mailed  thence  in  jun^; 
aud  landeii  safti  in  France  in  July. 

The  followint^  is  an  nbstract  of  tho  account  of  hi^  col- 
lection given  to  the  uiubeum  of  Natural  History  by  Me&ti|-s, 
Cnvier,  Desfoiitaines,  and  Lamarck*  ". 

We  shall  wiy  nothing,  observe  ihe«e  gentlemen, of  the  wea- 
pooa,  garments,  and  other  articles  ui^ed  by  the  lndidns»  or 
of  two  very  curious  statues  found  in  the  ruioa  of  a  temple, 
as  they  do  not  pertain  to  natural  history,  and  will  tind  their 
plact*  among  the  antiquities  of  the  imperial  library* 

But  Mr.  L.  has  brought  some  articles  interestuig  to  tlie 
history  uf  man  t  a»  tsome  fragments  of  undoubtedly  human 
bonea  brought  from  a  burying  place,  that  appear  to  have 
undergone  at  least  a  commencement  of  calcareous  in6ltru- 
lion;  andaacutl  of  a  Cliineae  uf  Java,  that  wilt  increase 
w^iBr  coUection  of  thoae  of  diiferent  nations. 

,  Among 
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[533  fdis]  ncro«s  tbe  w}cle»t  part  of  iti  bottom.     Here 
perceived  four   ofieuin^t  or  mpatbsi  tu^%i  the  lop   of 
CAvity,  cofitinuiiily    emitting    rloud»    ot   sulphurous 
vapour*  wKich*  beint;  condeQ»e(i  by  tbeoction  of  ibe 
air,  felt  into  a  n^reai  lake  at  the  b<Htom»  wbicb  ii  oontaii 
in  the  cratJi^r  of  tbt*  unfient  volcano* 

The  ivuters  in  thin  ba$;n,  thus  coQtiaualJy  itnpregoat 
»ith  tiir  vapooff  becmrie  ^o  acU!,  thai  xWf  attack  evi 
U)ini^  they  towch ;  altering  nil  the  aclj»cctit  lava*  ntn)  fori 
l»»  sul|^l»ttte  of  irou  and  of  Jinie,  whuh  they  bold  iu  solu- 
tion, 119  welt  asi  sulplmte  of  nlumine.  Ac*  ordingly  wbeit  lfa« 
miiiy  »ea«M>ii  &rriv<^»  tbe  Jake  swells  gverf^ans,  aud  coiita* 
niiiale*  th«  water  of  the  White  tfiKer* 

The  cause  beiii^  thuB  kiwivn,  it  is  eys-y  to  obviate  t] 
noxious  mixture  of  this  water,  by  turiuii)^  a^ide  that  v^Wu 
descends  from  the  lake  at  certain  seasons  ;  and  opposii 
obstaetes  Mifiicieiit  to  prevent  itQi  reaching  tlie  White  rii 
ivbich  would  thuft  remaiii  i^>ni»tautly  ahoU'^Moie.  TbU  iij 
tertrice  of  no  small  iinporteui'e  to  tite  colony. 

Mr.  Vauquelin  lias  analyH^d  ii^e  acid  i^ater  of  thia  lal 
and  found  in  it  sulphuric  acid,  9ulphuroQ*s  acid,  mum 
acid,  sulphur,  sulphate  of  potii6h,aluii),  and  %u)phateof  iron' 
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Anaftfsei  qf  Mmeralsi    by  Martin  He?i&¥  Klaprotm, 
Ph.  D.  ^c.  ~ 

(ContiimtAJrQm  p.  Itiiy* 

lESENEKZ  (raeadow  iron  r>r'»). 

'  Black  oxide  of  iron '  -  *(i(% 

Oxide  of  ma nv;anese  ••<-••  •*•    %'5 
Phosphoric  aritfl  **««««•*•*««   g 
Water  •  • •  •  '^^ 

Pisiform  ironstone  from  Ilogiiu. 

O^iJeofirou ^•••53 

Sitex     •• ...#.••.^9 

Alumine  »• ♦•♦..   6*5 

Oxide  of  aiangaac4«^  •  -  • I 

Water y -14*5 

^8         Gnmolir 


GraauUf  chr«ymat«>d  iron  from  Stj^ria. 

OKtcie  of  chrome 55' 5 

— iron........***-  33 

^^^  SileF         ..,.♦•.  ,^VM     ^ 

^^^^B  Loikt  1(1  roastiug    <.4.*«**,«     2 

f         Cer 


98^& 


Black  txianf^atiriie  from  Kla(>perud  ia  Da1e<;fti'ti 

Oxide  of  magunese 60 

Si  let  .  • ,r\\w  v.v  25 

Wttier    «1...**./.  13 
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Cerite  fretm  Bustnae*  in  Sweden* 

OjtiiJe  of  cefium   54*S0 

Sileji 34-50 

Oxide  of  iroa  -  ..* *..     3*^0 

Lime ..t.-.f 1*^6 

Water    ..«..* 5 


38-75 


905 

Chromtttof 


MaQ|tne9«k 


Certte, 


A  fire-coloured  opal»  brought  by  Humboldt  from  Zlnoa-  ]?ire.coIour«d 


pajQ}  io  Feru» 

Silex ...^f^^.^,..*  93 

Water     775 

Oxide  of  iron    0*25 


o^aiffQinPeru. 


lOO 
BrasiUan  top«z. 

Silex , ..•.-.   44-d 

AUimine    47*5 

Oxide  of  iron     •**•••• 0*5 

Fluoric  acid  **«i«*.«^«k«.*    7 


99-S 
Saxon  topat. 

Silex 35 

Alumine*. 89 

Flaoric  acid -  S 

Oxide  of  iron  a  #nice  .tt^*.     I     < 


too 


tu9Q  topti, 


V^L.XXXU,— Acou»T  liia. 


Crystal1ixt4 


fffj0  MMlVg^U  frP  ttt1fEllf«i 


n.Ti 


Cfyitttlixcd  zoietite. 

SileY # j. 4d 

Altuninc    .**«•««* *  fH 

Limie ....**.*.....,,  31 

Oxid«ofiroii    •., 5 

LAmdlar  angite  from  Carnlols. 

SHex  .,  * ..  ^. ...««, « 5t£*50 

Magnetic  •*••.•,•••«..»*•  12-50 

Lime .p...., ,  ff 

AliffiiiQe    «••..••«..  7*25 

Oxide  of  irou    t....^.  16*^5     ^ 

P«teah  ...*» 0-50 

9§ 

Scori^irni  ftugite  from  Sicily, 

Almnine    16*50 

OxtdeofiroD    ••  13*7^ 

Lime •«• ••  lO 

Mtgneoa  ••*•••..••,...«•    t^5 

Water    * ^..•.     rso 

Mabgancte  a  lr«c# 

9i-5v 

Apatite.  Concboidal  a^tite»  or  spargelfteio»  from  2Unertba!. 

Lime • ••;••  .58*75 

..V  Pbosphoric add    ••««.•«•••. 46*85 


<ioluainar           Staoglichen  Brauaspath  (columDar  browMpar).  brougfif 
'^'''""^"f^'      by  HumboldFfiPdtf  Vafcnctaiia  of  Guantxiiato,  io  Mexico^ 
,,  Carbonated  lime •••  51*5 

—  -^  magnqwa 3$ 

iiyn  ••••••••••    7*5 

—  —  <!■■■  maDganeie  ••••    8 


Water    ..f^.,.,....    5 


Z>olOTniU 


t 

ahaltses  o?  MiiiEiiAtf.  ^         307 

Dolotnlte  from  St.  Gothard,  Dolomite  from 

^     .             ,  ..  St»Oothird> 

Carbonated  lime <52 

'           magnesia  « •  ^ .  i  ♦  46*50 

Oxided  iron »**r«»««  050 

■           manganese •  0*25 

Loas 0*75 

100 
Dolomite  of  the  jippentiineB:      ' 
A  decomposed  dolomite  from  Casteloraarr.  fpii,„  CtsteJa^ 

Curbotiated  lime 5D  "•*^>  ^^"^ 

magnesia 40*5 

Lost 0'5 

100 
A  dolomite  in  matts^ 

Curbonated  lime    6s 

r  ■        magoeaia   ««•••«  35 

100 
A  dolomite  from  Carniola.  ^m  Ciralol* 

Carbonated  lime    « . «   5^ 

■  magnesia ,   48 

Oxided  iron    •••• 20*0* 

Blue  aDhydritetCttlk-d  muriacite^  fromSulzoa  the  Necker,  Anhydrou* 
ap€c,grav.«'94.  julpbatcuf 

l-ime 43  iulz| 

Sulphuric  aeid  .*•••«.•••  t«  57 
Oxided  iron  ••*«•••«•••••*    0*10 
Sile3( ••••.. 0*25 

99-35 
Compact  anhydrite,  vulgarly  t^ipcstone^  from  Bocbnla.     Bcxhol*  ml 

Lime....** ....,  42 

Siilphuncacid  ,,•.••».»««.  56*50 
Muriate  of  Soda    .  • , «     0*25 

98^5 

*  ProWbly  0-20  ^  &Libough  the  other  component  p&rti,  excluilrc  of 
tbi«i  amount  lo  100.    C* 

Y  9  Anhydrit* 
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« 

nm^fipA     Anbydrite  from  Hall,  m  Ty\iA^'r:)  .1^  ^  .  1  v  > 
Lime -»••»•••••••»*'•  ••■•>«  41^ '' 

SttlplMincacid ^'« ^ktf •  •  ^i '•  tf  66 
M«fiM»  a  Soda  •...«.  ...,1      ' 

■ . . .  •    . .  ■'.  -ji'         »  ■•■^■"■»- 

■-     .-»•...■    »*7« 

■l^arim  Bltterspath  (nrngnesiaa  apmr)  Drom  Hall  in  Tyrol. 

•*"•  Carbonated  lime  ** ••  6g 

^.ig«C«4  k\  k •'•  t  tlHi  ■     *.-*■'■■  -^^ 

,         t                              Water    •/•*.<,.•••  •.rft:11*J9ft«,J8 1,  L; 
A  inijttore  of  c\^^ , ,,. ^ 

T«R«  twie         Terre  verte  fewn  Mount  Baldo  near  Verona* 

SileX «il«8ll>    :   •.' 

Oxidldiion .  •  •  •  •  •  •  41b  •  •  .a  bt*i  J  «i( » ( '  k 

Mafpetia  ••»•••* f»v. — e 

Pofash 10 

Waiei^: ^••vvf     ^.. 

^    ■   ■^'■■■' 

Cyprus,  Ten*  fcrtf  from  CypriiB.  .  "^ 

Silex...^..' 51*$ 

Oxtdtfd  mn 90-5 

Magnesia ^*^  . 

•  ■'  Potasli  ...• .■;.;;id 

Water a 

'       99-5 

and  We§i  Terre  verti;  froobNew  West  Pni8«B. 

'"»«•*•  Silex......^. ^(ii 

Alumide   .•'•• 12 

Lime*.  .•••'•.•.*.....,.'...•  '  q«5 
Maj^esta  .'..*,;'. ...•^^,,..     3-5 

Otided  iron' '. 17 

Soda  with  a  suspicion  of  potash     4*5 
Water    g 

AlamstMM 
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Aiumstooe  from  In  Tolfii«  Alumwnne 

SUex S9'5  iromUToIfii. 

Alumine    •'•V.V..V.V.V. •••  I9 

Sulpliuric  acid  ..,,... 16*5. 

Potaih .*..  4 

Water    /.V..'.... ..,.  3 

Alumstone  from  Hungary.  Httngory 

Silex ...^....  6a*25 

Alumine     • 17*50  ^ 

Sotphuric  ttcid  ••..••»•«•••  19*50 

Potusl)     * ••  1 

Waiter    • •.••••'••  5 

AluminoiiB  earthy  schist  from  Fr^yewwalde,  »nd  Freyen* 

Siilpnur »*••..•••.  2S'5 

Chtircofil     !<i«...*1()6'5 

Sirex >^,*«*^^^<,,w>r400 

Black  oxide  of  iron,  with  a 

truce  of  mang^aneae  .••«..  64 
Sulpl)til«  of  iroo  ,«^«.».*«»  18 

Gypsum 15 

Magnesia *.•••     2 

Sulphate  of  potash  •••••»••  15 
Mdriate  of  potash  ••««^4*b*  5 
Water    ./..,,....  .4#.,,i,l07*5 

1011*5 
Jnde  from  Switzerland,  hemanite  of  Delametheriey  saai-  j^^^^ 
aurite  of  Saussure. 

Sitex 49 

Alumioe     *•*«  94. 

Lime  .* •••••   10*50 

Melanesia 3*75 

Oxide  of  iron     (5-50 

Soda 5-50 

99'25 

Lazulke 
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AlnipiiM    •••• •••••••  7^    ' 

sii«x  ;;•.................  H  '. 

Lime..V.*..V.. .•...•    3    ^ 

Oxidci  of  irob    •••'••»••••••    D'75 

PoMii   0^ 

MPfiu  Moj«  fron.Qttito»  broogbt  off«r  bgr  Hottboldt,  100  gr% 

yteldejl  I 

CMRnicapid  g«i...«9*d5c=  1-06 
HMragen^ |4*d0  =  01M( 


«qMveiiiiiptijB.oil »•••••««  l|  - 
Charcoal    .,,•..«.........    ^-25 

Silez  .,...«....--••••••?•  <^'^ 

Alamiiio    ••.•••• •.•..•  ]l*^ 

l^ime •• 6*5^ 

Oxide  of  iroD 6*31 

Soda  •..•••••«.. ,,••    g*50 

90-8? 

GutQo.  Guano  from  th«  islands  on-  the  coast  of  Peru,  brought 

oyer  by  Humboldt.  This  guano  is  supposed  to  be  the  re* 
plains  of  the  excrementa  of  the  binds,  nith  which  thqae  islaoda 
tire  covered. 

Aoimoniacal  ortc  acift i6 

Phosphated  lime 10 

Oxalated  lime  «••  ^12*75' 

Silex ; 4 

]VIuriated  sodii  .  .•....••..,.     0*50 

Mixed  sand  .  • '. . . .  88 

Water  with  an  animal  residnom» 
and  loss. 26*7^ 

98 

Klebachiefer, 
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Kiebtchierrr,  or  poliihiog  tkte,  from  MeaiIaioQCant«  PolUhinf 

Silex 63  50 

Lime 8 

Oxidv  of  irOD    «.•••«•..*••     € 

Charcoal    ••»,. 0*75 

Altioime    •, 0*50 

Lime ••••«»,*     o*^ 

Wattr  aod  gasses  evolved  . .  9Q 

OUve^<j^rem  gariicti  from  Siberia.  OUteffefn    «^ 

Silex   * 44 

Lime  *.«• •.  33*5 

Alumioe.. ••••••••     S*$ 

Oxide  of  iron  •••••••• •   12 

*»^      ^  *  mangftneie*  o  irmet 

LoM 3 

100 

Gre«o  chalcedooy  from  Otymputt  nearPrusa,  io  Aiia  minor.  Gr«ca  cktW 

kcidonj. 
Silex 96*75 
Oxide  of  iron  •«•••••«•••»  0*50 
Alumine  » ••«»***•,  0*35 
Water  3*50 
100 
True  Lemniao  earth.  Lemnijui 

Silex GO  '^^ 

Alumiue 14*aO 

Oxide  of  troQ*  *•••••••  t**!  *    Q    ^ 

Lime '.•••«,,.  0*25 

Ma<;oesia , .  •  •  a*35 

Soda  .,. ....••.. ,  3*50 

Water    »*, »•.,.  8*tfO 
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Silex ,,,,,,.......,  53 

Oxide  of  trua  *.***«  +  p  •  ^ .«  «  '0*711 

M«g»t^»i^  .  >  ^  p  • .  ^  « ^b  1*^ 

Ltoii^ ^•*,,,.««**<*4,  0  $Q 

SenAsU O  10 

Potiih*  ct  frae« 
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Ked  fuller's  eurtli  rrom  Siberia.  ** 

Sikx * 48*5 

Oxide  of  i rot)    • ..■.>«*«       6^5 

W«t^r ,.     ilS*5 

S<ft  ialt,  a  trace 

'   .     .       '  •        d%         •• 

RedMffh^       Earth  of^.i^^,   in  PoQtn«»  brought  from  Natolia  bj 
Siuopo.  i^r.  Hawkifiiu    ThU  'ea*rthi '  acoorifip^^  t<j^  ^"^^   fbruied 

BIhMt ..•.;  9r^ 

Alaiiae i26*5 

Oxid^iof  iron '......•  21 

ScaBalt •     1-5 

^:  Water :;:.:1  if      '' 


•  •  • 


v     r :.  -I  9$  ^ 

XineA               Tmcal,  erjfiUlfiiM  Ikiraz;  *'  ^ 

W^er  Af.ci^Ti^itoUiBaioa  •  ••  •  47    , 

^     -^  '  Datbolite 


9oiBiiTirt«  .ntm  $fif 

.8iltx....w • 96a 

iVfttm  '••  V*  •■'••••-•  •'i  •  J  •  t  •*     -A-  •  A  ■ '  * 

-IroD  HB^Maogaiiese,  airaee-   * 

!  .     l(M)       .  . 

Lime ..'..;..•.•  67*75       '  . 

Fluoric  acid  ..... ; d2*>5  \ 

Oxide  of  iroD^  a  trdce 

99-9      . 
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UNE  the  5th.  An  Bcconnt  of  some  new  varieties  of  A1-  N*w  Tarietin 
cyonio  found  in  the  We  of  Wijjht  by  Thomas  Webster,  Ew.  ""^  *^«y«»*- 
Member  of  the  Geological  Soc'rety,  wna  fead.  In  viewing 
the  rock^  about  Ventnor  Cove,  and'tu  varioatY»arts  «f  tfiie 
uiidercliff,  Mr.  Webster  remarked,  in  the  iandstione  stratum 
immediately  arAler  the  chalk  marl,  a  grctet'nnmber  of  sniall 
prominences,  resembtibg  in  form  the  branthea  of  tr^ea. 
They  were  of  various  ai«es,  ftrom  half  an  inch  to  three  or 
(bur  inches  in  diameter;  their  substance  was  sandstone,  of 
the  same  kind  as  the  rock  they  were  in ;  but  the  part  resem- 
bling the  bark  WAS  somewhat  harder,  which  enabled  it  to 
endure  longer  than  the  rest  of  the  stone,  and  thus  project 
above  ite  surfuce.  Some  of  them  were  straight,  others  a  lit- 
tle crooked,  and  in  a  few  instances  he  observed  them  forked. 
He  found  fragments  uf  these  bodies  in  every  part  of  the 
island,  where  the  sandstone  stratum  can  be  seen,  and  parti- 
cularly among  the  mosses  of  rock  lyiiig  under  the  cliffs 'of 
Western  Lines,  tn  this  1a$(t  place  he  found,  that  the  sterna 
above  described  had  frequently  heads  or  bulbous  termina- 
tions attached  to  them,  in  form  somewhat  resembling  a  closed 
folip;  and  in  some  of  these  be  found  distinct  traces  <»for»i 
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itni<:tiirc;  Irom  which  it  uppnrei!*  that  these  1 
cottnisted  of  •  group  of  tuMit  nom  co<)verte<l  into,  ift 
rdvpeil  v'itb  itony  matter*  Beside  these  nlrmordinafy 
»ha|M.'fr»  »h'r<?h  projected  io  relief,  Mr.  W.  obacrred  a  tunetj 
•f  verj  rr^ulnf  uhite  figoies,  at  if  peinterf  o\»i»  the  rock» 
bcvpg  tfven  with  the  Bvrfaee.  They  nansisted  of  cireks  from 
tw#  Uic1w9  to  half  ao  inch  \n  diameter*  ellip»ei  of  vtirio 
erecntn cities,  and  parallel  Ituet  both  utriight  aod  curi 
Bj  a  careful  ejuutii nation  Mr.  W.  found,  thai  these  white 
fi'f^mbelongt;!]  tothe other ekiMofbodief-alrtrady  deacnbed; 
•ikI  that  the  cylinders  were  oaly  the  Internal  pahs  of  the 
Mimtf  lindy,  the  Bectiont  of  which  formed  the  white  cirCfiUr 
•mfelliptiml  fi|^re«.  The  vast  maMcs  of  rock,  wh'cb  hat<e 
fiillen  down,  havinj*  separated  frooi  the  cUfT  at  the  divieioae 
betweeo  the  beds,  iihowed  their  upper  and  onder  torfacet 
eovercd  with  layers  of  ihefte  bodiw  heaped  upon  each  other, 
and  IJrin^  prostrate  iu  every  possible  direction;  aod  m  Urn 
)mn\s  between  the  beds,  where  they  were  Sitill  not  separated* 
tfiey  were  dif^tinctly  i«een'  7*he  ^reeit  sandfclooe  and  the 
Itnestone  he  found  to  be  the  chief  repositories  of  these  bo- 
dies; in  the  ferruf^inous  ssnd  below  the  green  siindstooe  be 
Ibund  none,  aiui  only  a  few  fms^ments  of  rylir>der»  io  tW 
blue  aarf  ou  which  the  sandstone  rest^.  He  traced  them 
upwards  into  the  chert,  but  they  there  became  tare,  and  they 
totally  disappeared  in  the  chalk  marl.  He  found  tbein 
however  frequently  in  the  fragments  of  fliAt  lying  on  the 
Uiore.  Mr.  Webster  huving  brought  away  an  extencive 
ISeries  of  specimens,  which  he  has  since  deposited  in  the 
coliectioa  of  the  Society,  subokitted  them  to  tlie  examination 
of  Mr.  ParkinMHi.  who  is  of  opinion,  that  Uvry  beloug  to  tlie 
feaus  glc^tfium,  but  that  they  are  of  three  or  four  diflSerrnt 
specif^ft,  neither  0 1' which  has  been  hitherto  described*  From 
the  resemblance  which  these  bodies  bear  to  •  closed  taUp 
attach^  toit8  »talk,  Mr*  Webster  sugge^tB,  that  tbc  name 
of  tuUp  ahyoniam  may  not  be  improperly  applied. 

^Hinie  ob:»ert'attQns  by  Jaioeb  Farkioson,  Em|«  iV{em.  Q* 
OD  the  specimens  of  Hippuritti  from  Sicilyi  preaenfed 
the  Society  by  the  Hon.  Henry  Grey  Bennet,  !^{rtti,  G.  S. 
vere  read.  These  specimeiis  Mr.  P.  consiiten  to  be  such 
li  d^muud  partipular  atteutton,  as  they  possess  |hG^  cb«- 
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vacterty  which  will  probnhly  serve  to  correct  some  err^ 
joeous  opinions  respecting  the  nature  auJ  habits  of  the  aui* 
maU  of  *vhich  ihene  theWt  werv  ihe  dwelling*.  One  of  the 
specimens  contain»  a  ni^arly  perfect  Bbell,  1onp;itudinally 
divided  «o  as  to  display  the  two  rtdges^  with  the  numeroui 
aepta  and  ehanibers.  From  an  exanaination  of  the  speci- 
mens, and  by  comparing  thera  with  the  observations  he  hits 
before  had  an  opportunity  of  making,  Mr.  Parkinsmi  h  of 
opinion*  that  the  strnctureof  the^iell  of  the  hipptirites  is 
atichyas  would  enable  the  animal  to  ral>>e  itsHf  to  the  sur- 
fflce  of  the  water.  Tliis  opinion  is  in  opposition  to  tliat  of 
Mr.  Denys  de  Montfort,  and  most  of  the  French  orycuw 
1og;i8ts,  who  coniider  the  hippnrites  as  belonging  to  wha* 
they  term  pelagian  shelh^  or  *-uch  as  constantly  inhabit  the 
bottom  of  the  sea,  never  rising  to  the  aurfate,  or  appeariuj* 
OQ  the  shore;  and  therefore,  iliat  there  is  no  reason  to  &m>- 
pose  them  beloni^ing  to  animalti  which  are  now  extinct ;  but 
«nty,  that  their  recent  analogues  have  not  yet  been  brouj^ht 
to  view. 

June  the  igth.  A  paper  by  Joseph  Skey,  M.  D.,  *^"- ^.n^^ 
tied  "  Some  remarks  upon  the  Structure  of  Barbadoe«  b*tJoc«. 
connected  with  specimens  of  it*  Rock?*,**  communicated 
ly  Arthur  Aikin,  Et^q.)  see.  was  read  ;  together  with  a  note 
Mr,  Parkinson  ou  6ome  of  the  specimens  preaented  by 
ir.  Skey.  The  island  of  Barbadoes  is  totally  nnUke  thone 
immtdiately  neurit,  both  in  structure  and  in  appearance,  the 
kud  rieefi  in  a  gentle  swell  from  the  coast  towards  the  middle 
»r  the  island,  except  in  one  small  district:  it^  higheat  hills 
lo  not  exce<^d  800  or  900  ffpt,  and  their  general  direction  ih 
irly  N,  W.  and  S.  E.  Upon  the  N.  Eastern  coast  the 
tores  are  bolder  than  in  the  other  parts  of  the  island,  as  is 
case  in  many  of  the  islands  of  those  seas.  Barbadoes  it 
imposed  of  limestone,  in  ^reiit  part  of  fossil  mRdrepores, 
ind  trace*:  of  organic  strnctnre  are  to  be  met  with  in  almoift 
rvery  part  of  the  island,  more  piirtirularly  along  the  whole 
d'  the  S.  and  8.  W,  coast.  The  land,  which  when  seen  from 
Ihe  sea,  appears  to  rise  uniformly  from  the  coasts  is  observed 
on  a  near«^r  view,  to  cotisist  of  successive  terraces  rising  in 
two  or  three  gradations,  one  above  ihe  other,  each  forming 
a  plaia  of  a  quarter  01  half  a  mile  in  breadth,  and  terminated 
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^mffB  ailtJ  porphyry.     On  !lie  ad^e  of  ihes^  rocks  arf  fenn 
lnr|^  detached  maaj»e9oCptttiLlingBtone,  conM»th)g  of  rounded 
prbbU^s  of  greetistone  of  dift'erent  varietiw^  of  •mygdatoid 
«»d  quartz  cemented  by  a  |>a»te,  which  ippeari  to  const&i 
chirfiy  of  triij-^^iiiid  uniteil  l»y  the  hanl  variety  ^(  calcareoui 
tpar.     The  paste  coiitrtiui^  al»o,  in  unttll  qtiantity,  zeolite 
prehiiUe,  gurnel,  and  iliuilage.     TKi§  purldingstone,  whe 
iif'^rf^t  to  the  fort,  in  at  k«wt  half  a  mile  diAtntit  from 
The  walls  of  the  fort  consiikt  pntidpally  of  graoitc^  goeiai 
l»ic«-^Ue,  cUy'-^bte,  quarts,  puddiHfT't^Hje,  and  pynttc 
slut»%etft angled  together;  with  h  very  em uU proportion  ofil 
particular  rock  on  which  the  fort  it»elf  is  foiitided  :  the  pod 
diiigstoiie  forming  the  greoter  part  of  them.  This  pudding* 
stone  Dr.  M»  »hows  to  be  the  oiilv  vitrifiable  ingredient  ol* 
TK«  vitri^cftii^  the  whIU;  and  from  the  dihtpnce  from  which  it  mutt  hove 
S«  r'^t'of     ^^^  brought,  and  the  great  quantity  of  it  employed  iu  the 
^igfi,  wotk,  he  coobiders  it  probable,  that  the  builders  of  the  fo 

ipuit  have  been  ucquainted  with   \t6  vitritiable  uaturc,  ua 
thiit  it  was  on  account  of  this  qoti]ity»  that  they  had  em 
ployed  so  ^reut  1abo\ir  in  transporting  it.     Tor  if  their  o 
ject  bad  not  been  to  produce  vitritieation,   but  merely  lo 
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erect  a  dry  wall  of  stone,  the  limestone  of  the  hill   Mrould^fi 
ha^e  answered  thtir  inteutions^  or  peihapb  the  loose  atone^^ 
of  the  adjoining   ptaitr.     That   tliey   did   not   obtain  the 
puddlnj^stoue  flora  the  hitter  source  i»  evideut ;  for  :•'  ^ M 

the  plain  and  ^hore  are  covered  with  fragments,  ih'  •fl 

ai^tnlmoit  entirely  of  the  primary  rocks;  and  beaidef,  the 
pieces  of  tlie  wall  i^hicli  hitvo  not  felt  the  fire  are  angular 
fragments,  showing  pretty  clearly^  that  they  were  not  co)* 
lected  on  an  nliavial  plain,  but  broken  from  the  rocka  where 
they  aie  found.  Dr,  i\I,  next  procewla  to  describe  tJ 
rurioua  states  in  which  the  d liferent  stones  are  found.  Thi 
puddLni;!»tonc  exlnbit!%  the  greatest  varitrly  of  changeii,  it 
found  in  etery  state,  from  a  bhick  glas^  to  a  spoi^gy  acorii 
fapable  of  Aoutlng  in  water*  ^ometintei  exhibiting  tht;  gi 
dual  »ucceiision  of  chanLi^CH  from  incipient  culcinatitHi  !• 
complete  fobinn.  To  u<icertuin  the  degree  of  heut  uec!C9€arj 
lo  produce  the  corresponding  chani*^  in  this  rock,  Dr. 
aubmitted  vurioun  parts  of  it  to  the  furnace,  and  he  foui 
that  AOtoe  of  the  fu^ed  eubiituuceB  must  hnve  been  bro«g] 
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aand  of  wbich  the  outnide  of  the  tube  contifttH.     B4>tfi  tlir 
in<l  afx}  the  rttrvoQi*  pAit  oC  th«  ttllie  »cnitc)i  ^In^s  ;  amd 
In  fh*  iMtt^r,  when  f iewe^  by  «  lens,  l?iere  are  sseeo  smalt 
IP   blebfl,  siirh  us  ure  eommmi   to  im  pet  feet  vitrification. 
>tli  nre  iii«i«lobie  in  sttlphoric  and  nitric  acids;  infusible  be- 
irr*  tbe-  btowpif»*  without  addition  ;   pttrtinlly  fusible  oo  tb€ 
Idtttoifr  of  hftnicic  acid  but;  with  soda  a  complete  ftisioti 
»k  plMre«  and  the  re&iiiue  was  nearly  M)labl«  in  w»ter. 
A  p*\n*r  br   Dr.  Mac  Cultoch,  M.  G.  S.  oo  the  vitrified  ViiriS^  T^ra 
rt  of  Dun  Mac  8nioch:nQ,  near  Oban  in  Argjlesbire,  w«t9  ^^  ^o^i"*^- 
•ad.     In  the  discnnMon  which  •^me  time  ot^oiook  place  re- 
ttn^  the  vitrifi^   ff^rls  of  Scotland,   ibe  question  oa 
rhicb  tlie  two  coutending  parttea  were  most  at  issue  was, 
fhether  the  vitrificulioo  was  the  ^ffrci  of  detij,^  ttr  of  acoi- 
Mit,     It  occurred  to  Dr.  M.,  that  light  mip^ht  be  thrown 
the  »iibjeot   hy.  examioiii^  with  minenilo^riciil  accuncv 
»e  Bubbtauces  of  which  iheia  structures  were  composed; 
id- noting  the  changes,  which  each  hac^  u od ergon e»  in  cofi« 
luence  of   the  fire;    atid    al»o  by  obBcryiti}^    whenc<!   the 
twoes  had   been  derived,  which  were  used  in  thein.     Aod 
lat  the  question  of  accident  or  design  might  be iflastmted, 
exatniniiig  in  the  laborat  >ry  the  deforce  of  heat  required 
produce  the  apjieiitanceti  iu  the  atouta,  which  actually 
[iyt  in  thc'fte  utructures. 
I»  The  fort  of  Dun  Mac  Sniocbain  stands  on  a  long  narrow  Fortof  D»Jii 
iU»  which  it  nearly  precipitous  ulon^  three  parts  gf  its  cir*  MacSiuu^iiia 
I  inference  £    and  at  the  other  end  it   ri»es  from  the   ptaia 
th    a  very   accewible   ucchvUy.     The   waJIn,  which   are 
»rly  all  itt  present  buried  ucder  the  soil,  are  altont  ei^t 
ten   feet   in  thick nesa.     They  bear  luaik*  of  vitrification 
irough   their  whole  Fextenl,  but  in    no   cyse    does    it   ap- 
»ar  to  have  extei^ded  more  than  u  foot  or  two  upwards  and 
mofct  perfrct  slag*  ore  found  at  the  bottooi  of  the  foun- 
kt<on.     In  the  higher  p«rts  there  are  clones  roasted  by  the 
?tion  of  the  heat*  but  nnvitrified  ;  and  at  length  the  marks 
fire  alinosit   entirely  disup))ear.     The  hill  convit^s  of  aU' 
iiate  bvd«  of  8chi&tuc  and  bme'4tone«  but  ttte  latter  is  the 
prfdomniant  rork.     Jt  is  perferfly  insulatt-d  in  a  great  al- 
luvial fihnn,     'Vhe  mountains  of  Bt'Deiliruloch,  which  bound 
the  iilaiu  to  the'wet»t,cousi«t  of  granite^  gneisa^  biica-sbtre, 
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dbji-cts  Tor  'New  vsrt^iftt  of  the .^n»wb«Tr}r»  which  mij^ht  tappW 

vh.cii  the  •»►  mafkei*- wiih.  ^rreii  fruit  nl  earlier  (><friocift,  and  cuAlurt*  i 
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^ifw  vfiitHicei  d1^  p«ir»,  wfRil^r  u»  tHosc  whidi  ha^T«  h 
introduced  finrrti  Fraiiee;  but  iMiliieienlJv  hardy  Cogn>w 
fi|iru  on  t»tun(ifird  rrtt^a,  and  i^ai^  to  fuf»)>ly  ^bc 

hH»  Ht  a  iiitKtt^rtttti  price  dttfiti^  v  i  .nd  *pnilg:* 

A- jiMgood  and  ettrly:new#viirwty  of  i;nip«*»  bttter  fidftptcd  to 
the  cliuiute  of  Grtifsit  BriUip*  io  the  apen  mt,  Ijiati  Mty  ociit 
kticwci.  ^^■'  t,  <    -  ' 

Bt'tter  atul  more  prod  active  van etiist  of  the  apple*  ai 
tf^apuMe  of  being  louder  pre*^rv-"i  ,,,  perfection,  ihnu  sw 
hitherto  known.       **  ^^'^' 

A   ffttod   eaHy   necinrioe ;    »    v**n€iv  *>f   the  stmwber 
(■arlier  than  the  i?Ofinnou  srnrlH  ;   aiid  of  the  cbtrry,  m 
would  riprii  h^for^  the  eurty  mtkj^ 

Mftre  early  and  hnrdivr  varieties  of  fhe  p#ach,  whieh 
savct^ed  b«tt<rr,  at  least,  than  uny  now  koowo,  oa  atoodij 
or  espalier  trem.  •* 

Scire rnl  Dativ%  vufieties  of  ihi?  phsm  afford  bloi$8o 
hardy*  that  ih^y  are  rarely  injtirtd  by   fro«t.     Might 
rich  varieties  b«  ohtaified  by  nUroducin^  the  farina  of 
6ne  but  tendf  r  kindj  tuto  the  prepared  blo^ftonia  of  Ch«a 
It  is  Mated,  m  the  Pomona  Hercfordienwf ,  that  very  ri 
and  v»*ry  hardy  vtrneires  of  the    apple  hurt?  be«en  thus  ob« 
Cained  immediately  from  the  teed«  of  the  Siberian  erab. 

In  pnhi ting  out  the  prec»difi^object«f  at  de^er¥ing  th« 
atteiTtion  of  gun^eiiers,  ti  »*  not  tlie  tntenlton  of  iheaocfety 
to  limit  its  patronage  to  those  sojdyr  on  thf  contninr»  it  ta 
tht>h^wtHh,to  promote  and  eneou rage sttceeMfnl  experim^ta, 
in  every  brUuch  of  DseAtt  atid  ornamental  horticiiHure, 


Tq  Correspondents, 

The  lororannic-ntions  thtm  Mm,  Ibbet«iofi  tttd  E.  G«aln1|  be 

insp'trd  thp  rar!n-»t  <ip{iartuni»y. 
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ARTICLE    I. 


^B  Ohfervatiotts  on  the  Disease  tn  the  Potuto^  generally  coiled 
Hp       the  Curl;  pointing  out  the  most  probable  Method  of  pre* 

venting  it;  with  an  Account  of  the  Remits  of  a  few 
I  Experiments  made  on   the  Subject.      By  Mr,  THoMAi 

DicKsoff,  Leith  fValk,  Edinburgh  *. 

I      T 

JL  UIS  disease,    so  far   u   I  can  learn,   first  begin  to  be  Date  of  ihe 
1         alarming  to  the  growers  of  the  potato  about  thirty^fire  or  *^"'"*  ^"  P****" 
furty  years  ago.     Since  that  time,  it  has  cootinued  to  en. 
gage  the  attention  uf  many  emiuent  agriculturiBts  and  §ar* 
doners. 

Various  opinions  have  at  different  limes  been  ad ranced  Opinions  rcr- 
1        as  to  its  cause.     Some  were  of  opinion,   tbut  the  disease  ^^'^^  *^ 
was  caused   by  the  tubers  used  for  seed-stock  not  ha?tug 
been  sufficient)/  ripened: — others   thought,  that  they  had 
been  frost-bitten,  in  the  course  of  the  preceding  winter  :^« 
some  ascribed  the  exit  to  the  effects  uf  blights  attacking  the 
plants  in   coming  through  the  ground  ;-^others  to  the  at- 
tacks  of   certain  minute  insects:— lastly,    the  exhausted 
state  of  the  soil  was  blamed  for  the  disease.     But   no   one  Heil  cause, 
seems  to  hate  hit  upon  the  real  cause,  until  the  honour.* 
able  Baron  Hepburn  of  Smeaton,  in  £ist  Lothian,  one  of 

•  Memoirs  of  the  Caledonian  Horticultural  Society,  vol.  I, 
p.4d. 

Vol,  XXX U.     Supplement.        Z  tfat 
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made  with  a 
proof. 


Frop4gfttton  of 
pArlicular  vafi> 
♦ties  by  cuU. 


Ilie  most  sacufisful  and  intelligent  agrieuUiirbts  of  ihii 
country,  started  a  new  theory  on  the  subject ;  which,  from 
its  iingularity,  and  seeming  inconsistence  with  our  expe. 
Hence  in  matters  of  a  similar  nature,  did  not  at  the  tiin« 
meet  with  that  attcniiou,  to  which  it  undoubtedly  was  en. 
titled.  The  Barob  thought,  that  the  curt  was  probably 
caused  by  the  tubers  used  for  seed^stock  having  been  allowed 
to  become  too  ripe  the  preceding  year  ;  and  that  this  prac* 
tice  of  overripcning,  being  repeated  year  after  year,  waf 
Che  real  cause  of  the  disease,  the  regetatife  power  io  th« 
tubers  being  thus  eichausted. 

f  candidly  confess  myself  to  hare  been  rather  at  first  a 
sceptic  on  the  subject;  but,  after  considering  the  thing  a 
little,  my  doubts  began  to  clear  away.  In  order  to  satisfy 
myself  thoroughly,  I  resoWed  upon  making  a  suite  of  ex- 
periments. I  accordingly  did  &o ;  and  as  they  were  cod« 
ducted  entirely  by  myself,  or  under  my  own  immediate  iu* 
perintendence,  I  can  pledge  myself  for  their  accuracy,  fl 
now  beg  lca?c  to  fay  them  bsfore  the  Caledonian  HortictiJ. 
toral  Society,  in  hopes  that  they  may,  by  means  of  the 
Society,  be  made  known  to  the  public;  and  as  the  expeii* 
ments  are  ejsily  repeated,  that  they  may  induce  olhen  la 
turn  their  attention  to  the  subject. 

1  think  it  right  to  obscrrc,  that  the  experiments  now  to 
be  detailed  were  not  made  with  aoy  view  of  their  efer  ap* 
pearing  before  the  public;  nor  would  they  have  been 
brought  forward  at  this  time,  but  from  a  wish  to  promote 
the  views  of  this  Society. 

It  is  well  known  to  all  cultivators  of  the  potato,  that 
the  usual  mode  of  reproducing  any  particular  variety  of 
this  valuable  root  is  by  cuts  or  sets  of  the  tubers;  and  that 
this  mode  of  propagation  is  repeated  every  year,  so  long  u 
that  particular  sort  is  wished  for,  without  our  ever  thinking 
of  reinvigoratlog  the  weed^stock^^  by  raising  oew  pl«a4i 
from  the  real  seeds.  In  this  way  it  happens,  that  merelj 
the  individual  vanV/j/ is  propagated;  the  «pect>«  being  re* 
produced  only  by  sowing  Uie  true  seeds  of  the  plant*     It 


■*  By  thii  expression  is  always  to  be  understood  the  liock  of  hi* 

htn  for  plantings  in  contradisUucUon  to  the  real  seed  of  the  pleat. 
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is  only  hy  sowing  the  seeds  that  we  obtain  new  varieties* 
But  if  the  seeds  be  taken  frooj  aojr  particular  ?ariety,  that>I*f  ^^  *ffect^ 
is  wished  to  be  preserFed,  and  if  care  be  exercised,  that^itj^^'j^Jg/ 
the  plants  shall  have  no  communication  with  the  farina  of 
any  other  plants  of  the  same  species  in  flower,  then  the 
produce  of  these  seeds  will  probably  be  the  same,  or  nearly 
ihe  same,  with  (hat  variety  from  which  the  seeds  were 
Ifaved;  and  fromihe  seed.^rock  being  renewed  and  rcinvi. 
gorafed  in  this  way,  it  seems  likely,  that  the  variety  so 
[obtained  may,  by  observing  a  proper  management,  be  pr& 
•erred  from  the  curl  or  any  other  kind  of  degeneracy,  for 
Any  length  of  time. 

1  shall  presume,  that  the  principal  cause  of  the  curl  in  Curl  produceil 
the  potato  is  the  ovcrripeningof  the  seed-stock  for  the  sup- rip^"''*"^^^^ 
ply  of  the  ensuing  year,   by  allowing  it  to  remain  too  long  for  sets. 
In  the  ground,  and  especially  if  it  be  also  planted  early; 
this  practice,   being  repeated  for  several  years  successively, 
causes  an  exhaustion  of  the  vegetative  principle  in  the  tu* 
bers,  which  renders  them  totally  unfit  to  produce  vigorous 
ledlthy  plants;   and  is  the  principal  cause  of  the  disease* 
'hts  doctrine  has  almost  uniformly   been   objected   to  by  obji-ciion  (o 
»any  very  intelligent  agriculturists  and  gardeners,  as  being  ^  '*   ^^^  **** 
quite  contrary  to   our  experience  in  regard  to  seeds  in  ge* 
neral ;  full   ripeness  being  considered  the  best  recommen. 
datioQ.     But  thiii  objection,  I   apprehend,  arises  from  theansw^ered. 
taking  an  improper  view  of  the  subject.      It  is  true,  that 
all  of   what  arc  properly   called   seeds  are   improved,    by 
being  thoroughly  ripened;  but  cuis  or  seis^  taken  from  the 
tubers  of  a  potato,  cannot,  strictly  speaking,  conic  under 
the  description  of  seeds.     Planting  cuts  of  the  potato  ii 
analogous  to  budding   or   grafting   of  trees,  being  only  a 
secondary  mode  of  propagation ;    and,  consequently,    the 
above-mentioned  objection  does  not  hold  good.     This  doccrowtbof  |>o- 
trine  may  be  farther  illustrated,   by  observing   the  strong J*'*=*™j^^ 
tendency,  which  potatoes   raised  from  .^^ccds  have  to   run  to 
flower  and  seed,  unless  prevented,  by  destroying  these  a9 
they  appear,  aed  by  earthing  up  the  roots  of  the  plant,  so 
as  to  induce  them  to  throw  out  tubers.     This  natural  dia. 
position  of  plants  raised  from  seeds  will  remain  fur  several 
generations  of  the  plant,  gradually  yieldiug  to  the  artificial 

Z  ^  neaos 


4iar  ntt  cukl  iv  roTATou. 

ie*nft  used,  nntil  they  at  !»iit  become  what  we  wish,     Kttd 

Ifjitfficft&rui  ^j^^j  jjj^y  ^jp  deemed  still  a  fjtrther  proof  w,  thmt  those  wh* 
caTtiTate  potatoei  most  saccessfally,  in  the  1o%t  and  earljr 
parts  of  this  country,  where  the  disease  chiofly  cxUts,  bring 
»  supply  of  seed.stock  from  the  higher  and  later  parts  of 
the  country,  for  a  change,  cTcry  second  year  at  farthest. 
lo  such  high  places,  from  the  lateness  and  wetness  of  (he 
climate,  the  farmers  arc  pnercntcd  from  planting  their  po* 
tatoes  so  early  as  in  the  low  country,  and  are  aho,  from 
the  fear  of  early  frosts,  oblijsjcd  to  take  up  their  crop 
Booner;  consequently  the  ttiberi  arc  nercr&o  highly  ripened 
as  to  weaken  the  vegetatiTc  principle  in  them.  Here,  theo, 
we  hafe  a  strung  practical  testimony  to  (he  truth  of  the 
docrine  which  has  been  adfanccd> 
i!ii!  the  cffccto  On  the  other  hand,  in  the  early  districts  of  the  low 
tl  Its  opposite,  country,  where,  as  hasulrcady  been  remarked,  th«  disease 
u  principally  known,  particular  kinds  of  potatoes  are 
planted  year  after  year  successirely,  from  the  same  seed- 
stock;  and  most  of  the  early  kinds  are  planted  soon  in  the 
season,  .with  a  ticw  to  procure  an  early  crop  for  the  mar« 
kct:  a  part  of  these  is  generally  alio  up  ed  to  remain  in  the 
grontid  till  the  usual  time  of  taking  op,  to  supply  seed, 
stock  for  the  ensuing  year:  by  this  time,  however,  tha 
plants  hare  become  so  ripe  as  to  m  eaken  very  much  the  »e- 
getatire  power  of  the  tubers.  This  practice  being  repeated 
for  scrcral  years,  at  last  so  impairs  the  rc^etative  power  in 
the  tubers,  as  to  produce  the  curl;  and  there  is  no  doubt, 
that,  if  (his  practice  were  perserered  in,  it  would  ulti* 
mately  destroy  the  power  of  regctation  altogether,  as  1 
hare  prorcd  by  experiments, 
be  There  is  yet  another  powerful  cause,  which  weakens  the 
»^«'n6  tegetati re  power  in  the  tubers;  and  this  is,  the  allowing 
b» suffered  to  such  plants  a9ure  intended  to  supply  seed.stock  for  the  en- 
suing year,  to  run  to  flower,  and  prodaco  seed  *.  This 
should  in  all  cases  be  prerented,  by  cutting  off  the  flowers 
as  they  appear,  cTcn  in  embryo.  Thus,  by  turning  nature 
from  her  ordinary  coarse,  we  force  her  to  exert  heneLf  in 


•  It  is  generally  the  late  sorts  of  potatoes,  tliat  produce  seeds,! 
vei7  tew  of  the  early  kinds  doing  so. 

ftoollior 
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[«tnothcr  channel,  and  io  throw  back  into  the  tubers  that 

lortion  of  the  vital  principle  of  the  plant,  which  would 
[•liave  been  exhausted  in  (he  formation  of  flowers  and  seeds. 
r^ething  will  more  contribute  to  prctent  degeneracy  in  the 

mtato,  and  especially  to  prevent  curl,  than*  this  treatment. 
In  proof  of  what  I  have  already  adtanccd  on  this  sub- ExpcrititSl 
ijcct,  I  shall  now  state  a  few  ciperiments  made  by  myself  in   ^     ca«    »^ 
ic  years  1801,-^,-3.    They  appear  to  me  to  be  quite  coo- 

clusive,  and   \^ill  go  f&rthcr  to  convince,  than  a  volume 
Titten  without  expr^riments. 
In  the  autumn  of  1800,  when  in  Fife,  at  a  friend's  house, 
^1  met  with  a  potato  of  the  long  flat  kind*,  which  I  thought 

▼cry  excellent,  and  obtained  a  few  to  cultivate  for  my  own 
*liae  :  he  however  informed  me,  that  they  had  been  so  io* 
^fested  with  the  curl  for  some  years,  that  he  had  rcsohed  to 
'mbandon  the  culture  of  them  altogether.  This  led  me  to 
'xoncliide,  that,  from  their  shape,  &c.,  they  were  welt 
l^aptcd  for  being  made  the  subject  of  some  experiments  E 

bad  previously  resolved  to  make,  with  a  view  ta  ascertain 
'ihe  truth  of  the  new  idea,  upon  the  cause  of  the  curl, 
^which  had  been  some  time  before  mentioned  to  me.     Ac« 

cordingly,  I  selected  about  half  a  peck  (I4ib.)  of  these, 
^te  near  the  size  and  shape  of  the  annexed  sketch  as  possi. 
\h\ei     I  took  one  or  two  sets  from  each  end  of  each  potato,  Sets  Uk«o 
Ithat  is,  from  the  extreme,  or  dry  end*  and  from  the  um-'!^'^  ^**  * 

uhcal,  or  wet  end,  next  the  connecting  radicle:  each  sort uitoes. 
^Was  planted  upon  the  same  ground,  but  in  different  rows, 

with  the  same  kind  and  quantity  of  manure  io  each,  and  in 

svery  respect  in  exactly  the  same  circumstanceSi  on   the 

I7th  of  April,  1801. 
The  season  was  very  favanrable.     Upon  examining  the  Kendu. 
^plants  about  the  end  of  June,  1  found,  that  all  those  that 
^vere  taken  from  Ihc  wet,  or  least  ripened  end  of  the  po- 
ito,  bad  come  up,  and  were  looking  well  and  healthy,  ex- 
-cept  three  plants,  which  were  a  little  affected  with  the  dls- 

jase:   these  I  threw  out,  preserving  only  such  aswerequhe 

ree  from  it.     Upon  examining  those  plants,   which  were 

*  A  sketch  of  a  tuber  of  this  kind,  of  the  natural  size,  aocoii- 
lanies  this,  showing  the  diUeieat  cuts  or  sets,  &c. 

produced 
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pr6dBced  from  the  dry  or  ripest  end  of  tbe  potato,  I  f»iii 
thi&t  but  few  of  tbem  had  appeared  above  ground^  and  soi 
at  had  were  all  diseased,  more  orlc«»;  but  ia  many  instaai 
the  sets  had  not  vegetited  at  all,  nor  did  they,  apoa  iakitiff 
them  up  to  examine  them,  show  any  signs  of  fegetation; 
although  quite  sound  and  fresh,  they  were  quite  inert  j  nor 
did  these  change  their  appearance  throughout  the  tcaaoo, 
being  nearly  as  fresh  when  the  re«t  of  the  crop  wai  lifted, 
M$  when  they  were  put  into  the  groand. 

On  the  30th  of  July,  the  whole  were  again  cxamioed; 
the  plantf  from  the  unripe  lets  were  almost  covering  the 
ground,  though  planted  at  two  feet  between  the  rows^  aoit 
%fQt6  looking  well,  remarkably  free  from  curl,  and  pro. 
mising  an  abundant  crop;  while  those  from  the  ripened 
sets,  which  had  vegetated,  and  had  grown,  had  made 
little  progress  indeed,  and  were  universally  curled  ;  seferi 
of  the  plants  died  after  coming  a  certain  length,  seemtDi 
from  mere  weakness ;  and  snch  as  grew  stronger  had  tci 
few  tubers  at  their  roots,  and  these  very  smaJl  and  puny. 

On  the  3rd  of  October,  I  took  up  the  produce  of  both 
sorts,  and   pitted   them,  for  renewing  the  experiment    tbt, 
«Dxutng  year. 

The  same  course  of  experiment  was  accordingly  repeat*' 
ed,  not  only  next  year  (1802),  but  also  the  following  year 
(1B03);  and  the  results  were  exactly  similar ;  the  plants 
produced  from  the  wet,  or  unripened  ends^  continuing 
healthy,  and  producing  abundant  crops,  while  thoM  pro. 
doced  from  the  dry  ends  continued  to  degenerate. 

I  thus  satisfied  myself,  that  the  disease  origioatMl  entire* 
ly  in  the  overrrpening  of  the  seed-stock  ;  and  iiideed  all  my 
experlenee,  since  these  trials  were  made,  has  tended  only 
to  strengthen  this  opinion.  I  might  follow  out  this  to  a. 
*<ich  greater  length,  and  supply  many  more  facts^  all  cal. 
culated  to  prove  the  truth  of  what  has  already  been  ad- 
vanced ;  but,  by  duiog  so,  I  should  only  multiply  the  dew 
tail  of  similar  trials  and  facts,  which,  iosfeaad  i4  inducii 
individuals,  might  rather  deter  them  from  satiefyiog  theni. 
selves  by  making  ezperimeots.  This  I  should  wish  them 
to  do. 
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It  miy  be  proper  to  obserTC,  that  ihc  produce  of  the  Perhaps  the 

curled  potatoes  was  taken  up  before  beinir  too  ripe,  and '^"'^  ™^*!'  *** 

....  ,  ,  °.  ,      .'  remoTcd  by 

replanted  with  the  oLhera:  I -xraonot  say. thai   the  disease  taking  up  the 
was  remoTed,  but  tbey  did  not  get  worte.      Perhups  f e, '"^jeis  early, 
planting    them  in  very  highly  manured    Und,  for  sereral 
yearS)  might  hare  a  good  effect:  but  unless  It  were  for  the 
fake  of  recUiintng  a  farourite  tariety,  the  experimeot  is 
hardly  worth  making. 

Hafifig  trespassed  so  long  on  the  attention  of  the  Society, 
I  shall  only  beg  leave  to  suggest  a  few  simple  rules,  which, 
if  attended  to,  wilf,  I  am  humbly  confident,  soon  entirely 
tMinish  the  disease  of  curl  from  the  country*     These  are, 

I.  To  procure  a  sound  healthy  seed-stock,  which  cannot  Mcai 
be  relied  on,  unless  obtained  from  a  part  of  the  high  country,  ▼•'""»«  ^^* 
where,  from  the  climate  and  other  circumstances,  the  tubers 
are  nerer  OTcrripened, 

2»  To  plant  such  potatoes  ai  are  intended  to  supply  seed, 
stock  for  the  ensuing  season  at  least  a  fortnight  later  than 
those  planted  for  crop,  and  to  take  them  up  whenever  the 
hauim  or  stems  become  of  a  yellow.green  colour:  at  this 
period,  the  cuticle  or  outer  skin  of  the  tubers  may  be 
easily  rubbed  off  between  the  finger  and  thumb. 

3.  To  prefent  those  plants,  that  are  intended  to  product 
seed'Stock  for  the  ensuing  year,  from  producing  flowers  or 
seeds,  by  cutting  them  otf  in  embryo ;  taking  care,  how- 
ever, to  take  no  more  off  than  ihc  extreme  tops,  as,  by 
taking  more,  the  crop  may  be  injured.  The  best  mode  of 
doing  this,  Is  with  a  common  reaping.book,  or  light  switeli* 
ing  bill.  Two  boys  or  girls  may  do  an  English  acre  in  two 
or  three  days. 

Nurseriet^  Leith  Walky 
6th  of  Marchy  1810. 

Referencet  to  Plate  VIII,  Fig.  1. 
A    The  ripened  or  dry  end. 
B    The  wary  or  wet  end. 
a  a  The  cuts  or  sets  from  the  dry  end. 
b  b  The  cuts  or  sets  from  the  ambilical  end. 
c  c  The  umbilical  cord  or  connecting  radicle. 
4  d  The  real  roots  of  the  plant. 
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Electric  AHradions  and  Repttlsiom  are  not  explained  im  9 
Saiiirfaclorjf  Manner  m  the  H}/potKem  of  T»a  Ftiddi* 

By  J.  C.  DELAMEtHERTi;*. 

"  aLLECTRCCAL  attractions  and  repuhioni,**  fttff  the 
author  +  of  the  Ktementary  Treatiie  00  Physiti,  roh  I^ 
p.  590,  2d  ed.,  «  form  one  of  those  subjects,  that  have  most 
engaged  the  attention  of  philosophcrS|  and  have  moftl  em- 
barrassed those,  who  have  cndca?oured  *o  rrfer  to  (b©  ac- 
tion of  a  single  fluid  two  diametrically  opposite  ^ffeet»^ 
which  frequeotly  succeed  each  other  very  rapidly  in  the 
same  body.  But  if  we  admit  the  combined  action  of  two 
fluids,  the  theory  acquires  stich  a  happy  slmpUcitj,  that 
the  simple  enunciation  of  the  hypothesis  stM^ms  to  be  m  coo* 
cise  explanation  of  (he  phenomena. 

'*  Mutual  repulsion  of  two  bodies,  the  electrioitieft  of 
which  are  horn ogeneal. 

.  *<  §  567*  If  we  suppose  to  the  first  place  two  l^dief^ 
each  electrifiH  by  an  additional  portion  of  rifroous  or  re- 
sinous electricity^  that  has  been  transmitted  to  it,  we  see 
Instantly  what  must  take  place;  since  this  priaciple,  that 
bodies  animated  with  the  same  kind  of  electricity  reptft 
each  other,  and  that  bodies  solicited  by  different  eloctricitki 
attract  each  other,  is  only  as  it  were  a  literal  translatioo  of  ^| 
that  other  fundamental  principle,  that  the  particles  of  eadi  ^^ 
of  the  component  Jtiudfi  act  on  one  another  b^  repellent 
forces^  and  exert  attractive  forces  on  the  partide$  0/  the 
other  fluid. 

**  %  558.  This  however  requires  some  dctallf,  wbidi 
will  find  their  place  in  the  expositioo  wc  are  about  to  give 
of  the  means,  that  may  be  employed  io  prove  this  principle 
by  experiment.  Let  A  B,  PL  VIII,  Fig,  2,  be  two  balls 
of  pith  of  elder,  or  any  other  conducting  matter,  sus- 
pended by  threads  at  a  small  distance  from  each  other,  aod 
to  which  the  Titreous  electricity  has  been  commiinicatcd. 
The  fluids  surrounding  these  baits  mutually  repel  each  other; 
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'QHil  their  particles  woold  be  diffused  through  space  by  op- 
posite moTements,  if  the  surroundiDg  air  did  not  retain 
them  near  each   body.     Hence  they  can  only  glide  on  the 
surface  of  the  body,  so,  for  instance,  that  the  fluid  of  the 
body  A,  being  crowded  toward  the  posterior  part  of  this 
IfiO^ody,  df  M^rll  exert  its  effort  on  the  air  itself,  that  is  ad- 
Hjfacent  to  this  part.     Thus  the  equilibrium  between  this  air 
l^lnd  that  contiguoiifl  to  the  anterior  part,  e,  being  broken, 
'ihe  latter  trill  act  btf  its  elntthit^  en  the  body  A,  to  impel 
it  in  the  direction  c  h*     The  same  reasoning  applies  in  the 
opposite  direction  to  the  body  B;  whence   we  conclude, 
that  the  Ouids  and  the  bodic!?,  or  balls,  impelled  by  a  com- 
mon moTement,  must  recede  from  each  other.     We  should 
have  a  similar  result,  supposing  the  two  bodies  to  be  ciec* 
trificd  rcsmously. 

"  Mutual   attraction  of  tvro  bodies,  the  electricities  of 
which  are  heterogeneous. 

(^  ^5^0.  het  us  imagine,  that,  one  of  the  two  bodies,  Instance  u 
A  for  ifistance^  being  solicited  by  the  vitreous  electricity,**''**^"**' 
the  electricity  of  the  other,  B,  is  resinous.  The  fluids 
then  will  attract  each  other;  so  that,  with  respect  io  the 
body  A,  which  we  shall  continue  to  take  as  the  object  of 
comparison,  the  crowding  will  take  place  toward  the  ante* 
fior  part  of  the  body,  c.  The  fluid  accumulated  in  this 
place  then  will  act  repelleotly  on  the  neighbouring  air: 
whence  it  follows,  that  the  air  contiguous  to  the  potterior 
partf  di  uili  impel  the  body  in  the  direction  d  n.  The 
.mil*  effect  wilt  take  place  in  an  opposite  direction  with  re- 
fftetlo  the  body  B,  and  thus  the  fluids  and  the  bodies  will 
be  carried  toward  each  other,'^ 

What  has  been  said  is  copied   trterally,  thai  the  author's 
opinion  might  not  be  misrepresented. 

This  explanation  of  electric  attractions  and  repulsions  Proof  that  thli 
by  the  action  of  two  fluids  docs  not  appear  to  me  satisfac  ^J^^'*^^**!*  * 
tory.  I  conceive  it  may  be  refuted  by  a  single  experiment. 
The  two  experiments  related  by  the  author,  §  §  boS  and 
£59,  succeed  as  well  in  the  vacuum  of  an  airpump,  as  in 
the  open  air:  consequently  neither  the  attraction  norths 
repulsion  of  the  two  little  balls  is  produced  by  the  action 
of  the  atmoipheric  air* 


^30  RATIO  or  mwAfonkti^n   t0  BuitiotTT* 

«n4  thai  th«?  ^^  *^*  ^^^^  P'**^*    '  would  observe,  that,  if  wc  soi 

eunfttinr  fKoiiUt  the  air  to  be  tlrif  en  back   by  the  electric   tlukd  gliding  oftr 

^fpP^';;^'*'*'the  ball>  the  effect  shouid  be  th«  werse  of  what  t^M 

w«rcirue.         placc:  for,  as  this  electric  fluid  acts  with  sufficient  force 

against  the  air  to  drive  it  back^  and  the  litUe  ball  is  T#ry 

moveable,  the  same   thing  should  take   place  as   with  aa 

eolipiie,  sky-rocket,  &c.     The  sky.rocket,   for    example^ 

ascends  in  (he  air  only  because  the  powder  as  it  burns  makts 

a  continual  jct^  which  strikes  and  drifcs  back  the  air  with 

great  velocity.     The  air  resists  this  rapid  movemaiit;  ai>d 

the  rocket,  being  movable  is  driven  forward,  and  proceeds 

ivith  more  or  less  rapidity.     This  is  also  the  canse  of  Ihe 

recoil  of  cannoosy  muskets,  ibc. 


IIL 

Memoir  on  (he  Proportion  ike  Eoaporafion  of  VVaier 
to  the  Humidify  of  the  Jin    Bif  Honoec  Flacgehgui 

HttmTdtv  of    x3Y  the  hamidtty  of  the   air  should   be.   anderslood 
lic^etapom-   P»*opoftioo,  that  the  quantity  of  water  mingled  and  saf* 
Uon  pcnded  in  a  given  quantify  of  air  bears  to  the  qtiftiility^f 

the  air.  The  mure  humid  the  air,  the  slower  and  less  con- 
siderable the  evaporation :  and  there  is  even  a  degree  of  ha- 
midtty, at  which  evaporation  wholly  ceases,  be^^ause,  the 
air  being  loaded  with  all  the  moisture  it  can  contain^  no 
Experiments     more  can  rise.     I  have  made  a  great  number  of  expenmettl% 

irt«ceriaju  thc^^,  ascertain  the  law,  that  this  decrease  of  evaporation  foU 

Jaw  of  itsac-     .  ,  /  *,.,..  . 

(ioii.  lows;  and  as  experiments  of  this  kind  appeared  to  me  most 

proper  to  determine  the  general  law  of  evaporation  as  it 

respects  the  moisture  of  the  air,  I  shall  coofiiie  myself  heft 

lo  those,  on  the  results  of  which  most  dependanee  cats  be 

placed,  as  I  employed  in  making  them  ati  eilenstre  &pp^ 

ratns,  of  which  the  following  is  a  descriptloa* 

Apparatuf  de'       I  began  with  procuring  a  stock  of  ur  oovpletely  dried 

•cntMso.  f^^  ^j^g  purpose  in  a  very  dry  season.     I  caused  a  caak  Id 

be  hooped  and  headed,  tliat  would  contain  about  aiti 
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;et,  T«ry  clean,  and  the  sUTes  aod  heads  of  which  were 
perfectly  dry,  1  Juted  the  joints  accurately;  and  for 
greater  precaution  pasted  over  them  slips  of  paper,  to  pre- 
vent  all  access  of  the  external  air.  Into  the  biiug.holeof  this  Preparation  of 
cask  I  poured  about  tuo  cubic  feet  of  quicklime  coarsuly 
powdered,  and  hot  from  the  kilo.  The  bung.hole  was 
Chen  cIo8ed  with  a  very  tight  straight  cock,  the  key  of 
Mhich  was  perforated  with  a  hole  about  three  lines  in  dia- 
meter. In  this  state  I  left  things  about  three  weeks,  shak- 
ing the  cask,  sexeral  (imei^  a  duy,  that  the  time  might  present 
fresh  surfaces  to  the  contact  of  the  air,  and  thus  more 
speedily  and  completely  free  it  from  alJ  the  water,  that 
might  be  suspended  in  it.  Thus  presuming  the  air  to  be 
perfectly  dried,  I  employed  it  in  my  experiments,  pouring 
it  into  a  tin  vessel,  which  I  had  made  for  the  purpose. 

This  vessel  consis^ts  of  a  hollow  cylinder,  £3  in.  2  lines*  Vessel  for 
in  diameter,  and  18  inches  high.  This  cylinder  is  closed  ^^^^^J'^'j'*' ^' 
at  one  end  by  a  circular  plane,  and  at  the  other  by  a  cone 
3  in.  7  lines  high,  its  capacity  is  about  2614  cob.  in. 
The  summit  of  the  cone  is  truncated;  and  has  soldered  to 
it  a  small  cylindrical  tube,  capable  of  receiving  a  cylindri- 
cal  Tessel  of  glass,  four  lines  in  diameter,  intended  to  hold 
the  water  to  be  evaporated  into  the  air  in  the  vessel.  This 
glass  is  fixed  in  the  tube  by  means  either  of  putty  or  uf 
soft  wax.  The  tin  trsscl  may  be  fijted  in  a  perpendicular 
position,  with  the  glass  vessel  downwards,  by  means  of 
two  handles  soldered  to  the  cylindrical  part,  and  resting 
on  two  supports  of  iron  fixed  upright  on  a  table.  The 
sheets  of  tin,  of  which  thb  instrument  is  made,  arc  very 
carefully  soldered  ;  and  the  external  air  cannot  find  admit- 
tance, except  through  the  aperture  of  the  tube  at  the  sum. 
nit  of  the  cone  when  this  is  not  closed  by  the  glass  vessel. 
To  fill  this  vessel  with  the  dry  air  in  the  cask,  I  began  by  Mode  of  filling 
filling  it  completely  with  fine  sand,  perfectly  dried  by  a  fire.  ^***el' 
I  then  placed  it  on  the  cusk,  so  that  the  aperture  at  the 
end  of  the  conical  part  was  exactly  fitted  to  the  cock;  and, 
after  carefully  closing  the  juncture  with  soft  wax,  I  turned 
the  key  of  the  cock.     The  sand,   escaping  by  the  hole  in 
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the  key,  ran  info  the  cask,  and  the  air  displaced  by  ff 
the  same  time  3sc«?nded  into  the  rcssel.  Whrn  the 
hy  the  help  of  a  few  slight  shakes,  had  entirely  ro 
and  the  tpsscI  was  filled  with  the  dry  air  of  the  rnsk, 
the  cock,  carefully  remorcd  the  tin  Te$sc1,  and  imm 
Introduced  into  the  tube  the  orifice  of  the  cylindrical 
filled  to  withfn  three  lines  of  the  top  with  tcry  piiro 
¥?ater;  and  cemented  it  there  so  that  it  could  not  fall,  tad 
that  none  of  the  cfternal  air  could  get  in.  I  then  pliod 
this  vessel  J  keeping  it  always  upright  in  the  ^ay  f  hits 
mentioned,  in  a  room,  where  I  kept  tip  a  uniform  tetnf>«r. 
ature  during  each  serie.^  of  experiments.  The  ijlass  cjlia. 
der  at  the  bottom  of  the  te^isct  being  thus  completely  iio* 
lated  before  the  window  of  the  room,  it  was  easy  to  m^ 
snre  the  sinking  of  the  water  in  it  by  eTaporation,  by  Calk 
^  ing  with  a  pair  of  Tcry  pointed  ipring  compasses,  and  witk 

the  assistance  of  a  good  Icos,  the  distance  fram  the  tiiffia 
of  the  water  to  the  level  at  which  it  stood  at  the  commence 
ment  of  the  experiment,  this  being  marked  on  the  gloi 
with  a  diamond.  For  calculating  this  distance  I  cmplo^d 
the  same  scale  of  a  thousand  parts,  made  tjy  Caniret, 
used  for  my  experiments  on  the  relation  between  heat 
spontaneous  eraporation*.  Every  day  at  the  same  b 
four  o'clock  mean  time,  I  took  the  measure  of  the  fill 
the  water  below  its  original  leret:  but  in  the  fotlow'tt| 
table,  to  save  room,  I  shall  set  down  only  the  measo ret «/ 
every  third  day,  confining  myself  also  to  the  four  serii 
experiments  that  succeeded  best. 
Heat  and  pr^'s*  During  the  first  of  these  series,  the  thermometer  b 
iufr  during  ihcgjjg  „f  4!,^  |i„  ^^gg^j  ^^g  constantly  at  50*  T??^  P  1  - 
ekpeninents.  .  .        *    ,  L''      •^•J» 

the  height  of  the  barometer,  when  the  vessel  was  filled 

the  air,  was  27  in,  9*7  lines  [29-64  in,  Eng.]. 

In  the  2ud  series  the  thermometer  continued  with 
little  Tariation   at  18«^   [72*5^  F.]  ;  and   the  height  of 
barometer  at  the  commencement  was  28  in.  0*4  I,  ("SD-gS 

During  the  3rd  series  the  thermometer  marked  t^earl 
[65*750  p.]  J  aud  the  height  of  (ho  barotoctcr  t7  In.  \ 
[29-52  in.]. 

•  J.  de  Phys.  vol.  LXV,  p.  446:  or  Journal,  voU  XXVIl.  p. 
On  lliis  scale  190  parts  were  equal  to  a  Paris  inch. 
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In  the  4(h  series  the  thermometer  was  constantly  at  10^ 
»4'5**F.];  and  the  barometer  at  the  beginning  was  at 
5  in.  2-9  1.   [30-1  in.]. 

The  results  of  these  experiments  arc  gircn  m  the  folloMr-  Thctftblc 
g  table,  diTided  into  four  columns.  The  first  of  these  ^'^ 
»nt«iins  the  date  ;  the  second,  the  distance  below  the  level 
:  the  commencement;  the  third,  the  distance  fallen  be. 
peen  the  times  of  measuring.  These  ditferences  form  ap. 
irently  a  decreasing  geometrical  progression,  as  I  quickly 
crceived  r  but  to  render  this  law  more  evident  I  have  added 
fourth  column,  in  which  the  diflercnces  are  calculated  by 
serting  fife  tneaa  geometrical  proportionals  between  the 
fst  and  laf  t  difference  found  by  experiment. 

Tabulated  Results > 


Ute  of  tht 

mei^urcs. 

lbU7. 


Fall  of  I  ho 


Acw- 

Differ* 

1 

Date  of  the 

al  .ht- 

encei 

iiiea^urei. 

lef- 

calcu- 

1307. 

euce*. 

lated. 

Fall  of  the 


Actu- 
al dif- 
fer- 
:nces. 


First  Series. 

Aug.    1 

Parts  0 

_       4 

59 

59 

59 

W  10 

96 

37 

35-9 

117 

SI 

21-9 

13 

in 

15 

13-3 

16 

140 

8 

81 

19 

145 

6 

49 

2S 

148 

3 

3 

Second  Series. 

Third  Series. 


Differ. 

ence« 
caJcu- 
kietl. 


Sept.  18 
21 

24 

27 

30 

Oct.     3 

6 

9 


Parts  O 
35 

55 
70 
78 
82 

sa 

88 


35 

20 
15 
8 
4 
4 
2 


Fourth  Series. 


^ng.  24 

Parti  0 

27 

47 

47 

47 

30 

73 

20 

27-8 

5ept     2 

91 

18 

16-4 

te        ^ 

102 

11 

9-7    1 

i       » 

108 

6 

5-7 

■      11 

111   ' 

3 

3*4 

14  1 

113 

2 

2 

35 

21-7 
135 

8-4 
52 
3-2 
2 


Oct.  12 

Pant  0 

15 

24 

24 

18 

37 

]J 

21 

44 

7 

24 

50 

6 

27 

53 

3 

30 

54 

I 

Not,  2 

65 

1 

1 

24 

141 
8'3 
4-9 
2-9 
1-7 


As 


,  crce 
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The  rvapom-        ^  ^^  vosel  contaiQiDg  the  wafer  evAporsled  tQ 

tion  decrca^   Ceding  experimciiU  was  cyliiidrir.]»I,  the  succcfiftWe 

prt^SiOT.**'    ^*°"^  **^  ^^^^  ***=^g^*  °^  *^®  ^**^'  *'*  proportiooal 

quantities  cTapornled;  ajiil  aa  th«90  tucccMire  di 

foi'iii  a  decreasing  geutnctrical  progression,   aj  tnj 

be  TerifietV^   wc  shall  cunclude,  that  tbc  quantilti 

otaporattd  ia  equal  limes,  in  (lie  same  body  oT  ^Ify  1 

wise  form  a  decreasing  geometrical  progression.      J^| 

is  easy  to  ascertain  the  law  followed  in    the  cTapoi^H 

water  with  respect  to  the  humidit)'  of  the  air,  by  OMJil 

ft  Yery  ^mplc  geometrical  construction. 

The  law  «€!,!.      Let  U  1,  Pi.  VUr,  i'V  3,  be  an  hypefboU,  dJI 

plifiedbyadi-   between   the  rectangular  assymptoles  CA,  CK«     o8 

assymptotc  CA  take  the  abscissas  CA,  C  B,   C  D,  4 

6c.,  in  a  decreasing  geonietrical  progression  ;  and,  eree 

the  perpendicular  ordinatesAH,  B  F,  DG,   EI, 

perbolical  spaces  A  II  B  F,  B  F  G  D,  D  G  E  I, 

equal  ♦ ;  and  the  parts  A  B,  B  D,  D  E,  of  the  assj 

will  be  in  a  continued  decreaMng  geometrical   progi 

for,  since,   by  construction,    CA:CB::Cfi:C[ 

CD  ;  C  E,  wc  shall  have  divuieudo  C  A  :  C  A-  C  B  (A 

:  :  CB;  CB-CD(BD)  ::CD:  CD-C  E  (DEl^ 

convertend9  CA:CB:CD:;  AB:BD;D  E^ 

toay  repfcscut  the  lowering  oC  the  water  therefore,  ^ 

CTaporations,  by  the  lines  A  B,  A  D»  4'C. ;  *nd  the  li 

of  these  evaporations   by  the  corresponding   hyperbal 

■paces  AUBF,  A  HOG,  &c.      This    admitted,  M 

iuppose  A  C  to  represent  the  quantity  of  water  o«^| 

to  saturate  completely  the  body  of  air,  in  which   the  c 

poratlon  takes  place;  and  the  hyperbolical  area  A  QJU 

represent  any  time,  taken  at  pleasure:  A£  will  ro|H 

the  quantity  of  water  evaporated  during  that  time,  and^ 

the  difference  between  the  quantity  of  water  necessary 

the  complete  saturation   and  the  quantity  of  water  era 

rated.     Farther,   if  wc  draw  ft  parallel  and  infinitely  n 

to  the  ordinate  E  I,   C  e  will  represent  the  cvaporatJon  r 

take«  place  during  the  fluxion  of  time  represented  hj 

*  F.  Deschalles  Cursus  tnathematiais«  Sect,  oooict  fl| 
prop.  xli. 
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' elementary  parillelogram  E  lei:  but  by  the  hypothesis  flie 

fluxion  of  time  is  toostaot;  Ee  therefore  is  inversely  pro*  ^ 

portional  to  E  I,  which  b  inversely  proportional  toCE;  H 

'       and  consequently  E^  is  directly  proportional  toCE:  that  ^M 

is  to  say^  the  evaporation  is  at  each  instant  proportional  to  H 

the  difference  between   the  quantity  of  water  necessary  to  ^M 

^K  saturate  completely  the  body  of  air   in  which  the   erapo*  ^| 

^v  ration  takes  ptace^  and  the  quantity  of  water  actually  era.  ^| 

^^n>orated  and  suspended  in  that  air;  or,  in  other  words,  the  j^t 

^V  Cf  aporatioQ  is  proportional   to  the  excess  of  the  moisture  ^M 

V  ^f  (he  air  at  the  point  of  saturation  over  the  present  hu*  H 

midity.     This  is  the  general  law,  which  evaporation  follows  H 

with  respect  to  the  humidity  of  the  air.  ^ 

This  law  appears  to  confirm  the  opinion  of  Muschem- Tends  to  con- 

brcBclt*  and  ieroy  t,  that  the  evaporation  of  water  is  no-*^!^  ^I'*^  ^^** 
'•^  B  ion  that  eva- 

thing  but  a  solution  of  this  fluid  in  the  ambient  air;  for  the  portion  U  a 
law  just  annotiQced  must  take  place  generally  in  all  solu- ^"*^  ****"^**"' 

P  lions.     In  fact,  if  the  menstruum  did  not  exert  on  the  body  ^M 

to  be  dissolved,  in  e^ery  portion  of  time,  an  action  pro*  ^M 

portionate  to  the  quantity  that  remained  to  be  dissolved  to  ^M 

produce  complete  saturation,  but  a  greater  or  less  action,  H 

it  would  follow,  that,  in  the  first  case,  when  the  mcnsrru-  H 

iim  is  completely  saturated  it  would  still  retain  a  part  of  its  H 

solvent  action,  which  would  remain  without  effect;  and  in  H 

the  second,  that  the  effect  would  be  greater  than  its  causei  V 

which  is  equally  absurd. 

The  application  of  this  law  supposes  a  knowledge  of  the  Atti^mpt  *o 
quantity  of  water  necessary  to  saturate  coinplelely  a  given  "."^**}^  ^ua^- 
quantity  of  air  at  a  given  temperature*     To  endeavour  to  that  would  <»- 
accomplish  Ihifi  object,  I  repeated  the  elegant  experiments'"'^***''*^* 
of  Mr.  de  Saussure  {  :  but  not  having  a  large  globe,  I  could  aiuro, 
only  employ  glass  jars,  the   apertures  of  which   I   closed 
with  a  plate  of  metal  cemented  all  round.     Notwilbstand« 
ing  the  imperfection  of  this  apparatus,  I   had  the  satisfac«  fl 

tloo  to  obtain   the  same  result  as  Ihat  celebrated  philoso.  H 

phcr;  namely,  that  it  required  about  10  grains  of  water  to  H 

saturate  completely  a  cubic  foot  of  air  at  (he  (emperatvrf  H 


^ 


»  Diss.  Phys.  Leyden,  175  U  toJ.  TI,  p.  721, 

t  Uitn.  Acad.  1751,  p,  4S4  and  foil. 

I  Ecaii  surrHygrom^trie,  N.  91  and  fol. 


Hdmi^itf  of 
satutmied  ik  &t 


ggg  KATfO   OF  ttAPOEATIOS    TO   UDMl»iTT« 

•f  15^  [65*75^  F.3«     I  repeated  the  sKine  experimoiiCs  wi 

«ir  at  <bc  temp(^^atu^c  of  20^"  [77*^  F.]  and  5**  [45-25**  F^ 

and  I  found,  that  it  required  in  the  first  case  alK>at  1 

grs.,  and  in  the  second  4*5.     These  three  quautif 

nearly  in  the  same  ratio  as  the  c?aporationa  under  tbe»a 

grccs  of  heat  given  in  the  table  inserted  in  this  Juurnal*; 

and  it  is  obrious,  that  it  could  not  be  otherwise. 

From  this  principle  we  hare  the  proportion  17*1 :  4*4 

10  ^  :  3*6  gT9y  the  weight  of  the  quantity  of  water 

taiued  by  a  cubic  foot  of  air  at  the  temperature  of  mdtji 

icc)  when   coaiptiitely  saturated.     The  weight   of  a   cubic 

inch  of  water  being  373*5  grs,  this  is  the  weight  of  12  cub. 

lines  of  water;  which,  divided  by  the  bulk  of  the  air^  will 

It 
give    ■  for  the  humidity  of  the  air  at  theteinperalnre 

1 144) 

of  mchiug  ice,  when  completely  saturated  with  water. 

RttTcfrtr finding     By  the  same  reasoning  may  be  found  the  humidity  of  a 

Jimuon  al"^  *^'cubic  foot  of  air  at  the  temperature  X,  and  at  the  point  of 

other  i«mpem- satu ration ;  by  means  of  the  propoition 

O  X 

(«'71«)  *^'^^   (4-4)  :  (2.718)  ^^'^^(4.4)  : 


1 


tures. 


11 -06 


12(2718) 


(144)^ 

This  4th  term  expresses  the  humidity  to  which  the  e?apora> 
lion  in  air  perfectly  dry,  at  the  temperature  X,  is  propor. 
tional. 

If  wc  call  Z  the  number  of  cubic  lines  of  water  si 
pended  in  a  cubic  foot  of  air,  the  temperature  of  whiclll 
equally  X^  the  humidity  of  this  air  will  be  expressed 

Z 
-     Ya      '   '^^^  ^^^  craporation  in  this  ^r,  agr»eiLblr  ti» 

what  has  been  said,  will  be  proportlon&te  to 
X 

H(2'781)**'^*  Z 


(144)^ 


(144)^ 


♦  Journ.  dePIvys.,  vol.  LXV,  p,  451 ;  or  our  Jowrn.  vol.  X' 
^  Consequeni 


ftATIO    OP   ETAPOHATIOW   TO   HUMIDITY* 

Consequently  the  cfaporation   lo  air  perfectly  dry  li  to 

the  evipriratioa  in  air  tliat  contains  Z  cubic  lines  of  water 

la  the  cubic  foot,  at  tbe  same  temperature  X,  in  the  ratio 

X  X 

11-05  1105  Z 

of  (2'71S)  to  («'718)  —   -^  . 

I  have  concluded  from  various  cxperimcTits,  that,  by  in*.  FnrmnlR  for 
crejuing  the  linear  factor  of  the  formula  of  <3*Jipo»^tion  ♦^'^'^*^^"[^^^^^^ 
one  fifth,   thb  formula  would  pretty  accurately  rcpresenticnifieraturc 
the  €?aporation  in  air  perfectly  dry.     If  wc  make  this  cor- ^[^^^i'^^^J**'*^ 
rection,  and  rednce  to  lines  by  multiplying  by  the  propor. 
tion  '^^y  confiaiDg  oursctres  to  two  decimal  places,  thrs 

_X_ 

formula  will  become  (A)  .  ;  •  •  (2  72)  (034  fcnes); 

X 

consequently  f  (2*72) ^  )  (0-34  Hoes)  Is  th« 

formuLi,  that  gives  the  value  of  the  evaporation,  or  luw- 
tring  of  the  surface,  of  water  expressed  in  lines,  that  takes 
place  in  twcoty-four  hours  in  air  al  the  temperature  of  X 
degrees  of  Dc  Luc's  thermometer,  and  which  contains  Z 
cubic  lines  of  watur  in  the  cubic  foot.  The  calculation  ot 
the  last  formula  is  very  simple;  since  it  is  sufficient,  to  de- 
duct from  the  quantity  calculated  by  the  formula  (A)  the 
quantity  Z  (U'03  of  a  line);  to  which  is  reduced  the  effect 
of  the  humidity  of  the  air. 

To  facilitate  the  application  of  this  formula,  nothing  is  Ocsideratuf^. 
requisite  but  a  more  convenient  and  speedy  mode  of  deter- 
mining the  number  of  cubic  lines  of  water  Uifl'u&cd  in  a  cubic 
foot  of  air  than  that  of  drying  this  air  by  potash  or  quick- 
lime, and  then  finding  the  increase  in  weight  of  the  latter. 
I  hate  sought  this,  which  would  lead,  as  has  been  seen,  to 
the  discovery  of  a  true  hygrometer ;  but  my  endeavours  have 
Dot  been  more  successful,  than  those  of  the  celebrated  natural 
philosophers,  who  have  paid  attention  ti>  the  same  Subject. 

The  Imperfection  of  these  researches  has  been  the  reason 
that  I  have  bo  long  defe^ed  publishing  them,     i  was  still  id 

*  Journ,  dc  Phys.  voL  LXV,  p.  45^:  orJoum.  vol.  XXVII^ 
p.  23. 

Vol.  XXXII.    SuppLiBtENj*         ^  A  kopes 
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|#t^eii  Mir* 


IMTllOtUTENT   IW    FOWUVOPrCCiS* 

tiopes  of  rendering  them  more  perfect;  but  not  being  mw% 
tu  procure  the  ia^trumcnts  necessary  for  this  purpote^  I  havt 
reioWed  to  cammunicate  them  to  the  learned,  ia  hopes  that 
these  fcebte  attempts  might  perhaps  induce  thena  to  turn 
their  eyes  toward  ihTs  interesting  subj^^ct,  and  give  us  at 
length  a,  true  theory  of  evaporation.  His  princfpiii  via  ad 
tnojora  sUmitur  *. 

1  had  intended  to  add  to  this  paper  (he  experiments  on  a 
large  scatc,  which  I  made  on  ev&poration  with  cyliodrtcal 
TCascU  full  of  wattr,  the  apertures  of  which  were  from 
three  inches  to  deveo  in  diameter,  and  the  height  of 
which  varied  from  eleven  inches  ia  eighteen.  Those 
vessels  were  placed  in  the  open  air  in  my  garden,  aad^ 
buried  within  three  tines  of  their  apertures,  at  a  tittle  dis«fl 
tance  from  each  other.  It  was  from  these  experiments  f 
inferred  evaporation  to  be  proportionate  to  the  surface  of 
the  water  in  contact  with  the  air.  1  would  also  publish  a 
journal  kept  for  several  months,  to  compare  the  evapora« 
tion  that  took  place  in  the  open  air,  and  in  a  large  vessel, 
with  my  formula,  would  it  not  occupy  too  much  valuabl 
room.  1  mention  it,  however,  to  show,  that  I  have  not 
always  operated  on  confined  air. 


I 


IV. 

Remarks  on  the  Construcfion  of  FojtUnjs^pifceXf  f*oin(ing 
Afethodsy  bt/  zekich  ihctf  may  be  made  to  throzc  Sho4  V4fy 
close^  and  the  contrary^     In  a  Letter  Jrotn  a  Q 
pondenim 

To  W.  NICHOr^SON,  Esq. 
SIR, 

ImpfOTcment      1  HE  following  circumstance  led  me  to  take  Info  consSdcra- 

in  the  breech  of..         .,  ^        x'  #   j.       ..         .  .  .  . 

a  foirhngpiece.  tton  the  Construction  of  fowlingpieces,  and  to  make  what 
I  conceive  to  be  a  useful  improvement  in  that  part,  which  it 
called  the  breech.  Meeting  by  chance  with  an  old  foreigi 
made  gun  barrel,  of  a  construction  that  accorded  much  wlt^ 
my  fancy,  I  purchased  it,  and  determined  to  have  fi  flttdd 
up  (4rst  having  tried  it  at  a  mark  two  or  three  tines). 

*  Is.  Newtoni  Tiact.  de  Quadrat  Curvaruro,  ad  calcem. 

Itkm] 


IMPROTEifftNt    IK    ?0WLINCPTEC£8. 
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t  (hen  unscrcwcfl  Ihe  breech,  or  plug,  which  closea  the  The  botiom 
hind  part  of  the  harrd,  and  ordered  another,  the  form  of  ^^^* <^<>'«***» 
'Which  muy  easily  be  understood  by  rtferring  to  the  annexed 
repriiseniation,  Pi,  ti,  %.  1,     Now,    after  I  had  been  at 
considerab?e    trouble,  and   much    pains,  for    I    was  deter* 
mined  to  ha?c  it  fitted  up  under  my  own  itispcclion,  I   waj 
very  much  disappointed  in  not  bdng  abte  to  kill  any  thing 
with   it,  if  at   a  greater  distance  than   about  25  yards,  in 
consequence  of  the  shot  being  too  much  scattered.     1  Ta- Xhisc»u$ed  the 
ried  the  charge  screral  times  to  shoot  at  a  mark,  but  could **^***^^**^*'*^- 
by  no  means  satisfy  myself. 

After  some  time  I  took  out  the  breech,  and  filed  down^^^<^  ^^^torabu- 
the  edges  of  the  hollow  part  to  the  touch-hule,  and  fitted  it  tiu- gunper-* 
up  m  the  form  of  a  common  breech.  I  now  found  I  had  im-^<>"n«l  beitBr, 
proTed  the  killing  qnalily  of  my  gun,  and  had  got  pretty 
much   out   of  conceit   with  the  concaTc  form  of  breeching 
guns.     JlowcTcr  it  had   this  effect;  since,  thought  I,    the 
form  I  hare  just  described,  impairs  the  shooting  quality  of  a 
fowltngpiece,  there  must  be  some  contrary  means  of  improT* 
ing  it ;   and  accordingly  1  had  one  made  of  a  form  which  will 
be  easily  understood,  by  referring  to  figure  2. 

Since  this  last  improTement,  1  can  with  more  certainty,  An  improrw^ 
(artd   I  speak   within  compass)  bring  down   a  bird  aC  the 
distance  of  about  60  or  cren  70  yards,  than  1  could  when  I 
made  use  of  the  breech  fig.  1,  at  the  distance  of  10  yards. 

E,  in  fig.  %  is  a  strong  iron  or  steel  peg,  standing  out  of 
the  common  breech,  up  the  centre  of  the  barrel,  about  aa 
inch,  (the  thickness  must  bo  determined  by  the  bore  of  the 
barrel),  so  as  to  contain  the  charge  of  powder  round  the 
peg;  the  wadding  of  the  powder  hereby  resting  upon  the 
top  of  it,  so  as  to  proTcnt  the  powder  being  hard  rasnmed* 
This  not  only  keeps  the  grains  of  powder  frum  being  crush- its  efieg^ 
ed  by  the  ram-rod,  but  the  impulsifc  force  of  the  newly 
liberated  air,  on  firing  the  powder,  being  remoTed  from  the 
central  part  of  the  charge  of  shot,  has  an  oppo^iite  efTcct  to 
that  of  the  breech,  fig,  1,  ?iz.  that  of  concentrating  instead 
of  dispersing  the  shot. 

I  am,  Sir,  your  humble  serTant, 
Bradftn-d^  Yorkshire,  July  the  7thj  1812.  E.  O. 
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tHP&OTTD    90ARIFICATOR. 

the  patient ;  if  to  ob?ia(e  these  incor»Toiiifnccs  ihe  main 
spring  be  made  very  strong,  it  U  then,  from  its  confined 
situation,  exc«€Klin|^  liable  to  break;  and  if  thl«  does  not 
happen,  another  inconvenience  is  produced,  viz.  from  its 
Tcry  great  strength  it  is  scarce  possible  for  any  person  to 
cock  and  discharge  it  with  ihe  requisite  case. 

It  was  therefore  suggested,  that,  if  two  rows  of  lancets Trnprovei 
could  be  made  to  move  in  contrary  directions,  these,  by*"^^ 
keepini^  the  skin  cquaMy  stretched,  would  form  clean  inci- 
lions  with  much  less  force  than  in  the  former  method:  The 
scariticator  A,  marked  No.  1,  was  therefore  constructed, 
and  first  used  early  in  180^  ;  it  is  accoropanii-d  by  its  work. 
ing  modet  B;  thi:i  instrument  at  first  contained  the  twelro 
loDg.cdged  spiral  lancets  C. 

This  instrument  immediately  showed  its  theory  to  be  I>efectj  of  thlj 
good,  but  it  had  its  faults;  the  incisions  were  too  long  when*^**'^"'*^"*^'***" 
of  the  necessary  depth  ;  from  the  complex  nature  of  the  two 
racks,  &c.,  and  from  the  confined  situation  to  which  they 
were  restricted,  they  could  not  be  placed  in  the  most  fa. 
Tonrable  positloii  for  motion,  and  were  therefore  liable  to 
be  out  of  order. 

These  and  many  other  objections  were  altered  or  remoTcd  These  de(c«ti 

in  Tarioos  ways,  which  at  lengfh  terminated  in  the  construe-  '"^^o'^d. 

tion  of  the   instrument  D,  marked  x^o.  2,  also  containing  ^ 

twelve  lancets,  combining  every  adtahtage  and  improvement  ^U 

suggested  by  experience   and   reflection.     This  instrument  ,B 

admits  of  two  main  springs,  but  from  the  manner  in  which  ■ 

the   racks  work  In    each   other,    and   In  their   respective  I 

pinions^  they  in  effect  become  one,   but  maintain  the  ad  van*  ■ 

tage  of  being  made  more  slight^  and  consequently  admitting  fl 

a  greater  extent  of  motion  than  a  single  stifi'  spring  can  ■ 

possibly  accomplish  ;   beside  which  they  are  not  so  liable  to  H 

break ;  and   should   this   happen    to   one^    the   instrument  H 

would  not  be  useless,  for  I  believe  that  one  of  these  »iprings  H 

would  be  strongenough  for  all  ordinary  purposes,  as  inci<iionA  H 

are  elfected  with  much  less  force  when  the  lancets  diverge;  H 

but  combined  they  never  have  &ho\vn  the  least  disposition  to  ^| 

Itop,  however  deep  it  might  be  nece*jsary  to  set  them,  or  ^| 

ttrong  the  integuments  to  which  they  were  applieil ;   and  ^| 

0OBse(}ueQtly  attended  with  greater  ease  to  the  patient.     On  H 

^i  A  9  in^pcctin^  H 


on. 

i 


for 

u 


latPJLOTEO  iCAEtFICATOa* 

ipgenioiis  and  respectable  medical  gentleman  '^  who  speaks 
?ery  satisfactorily  u(  its  ptTforaiaiice,  and  which  docs  not 
possess  the  ai^i^antage  of  the  lancets  withdrawing  frorn  the 
wounds,  (hej  toeing  remored  with  the  instrument,  I  thought, 
tliat  should  mine  be  a  mistaken  opinion,  and  that  some  reai 
advantage  attends  this  method,  it  occurred  to  me  that  sub« 
mitting  the  instrument  to  the  Society  would  be  applying  i| 
to  it<i  best  use ;  a«  from  its  possessing  the  property  of  the 
lancets  withdrawio^  themsehes,  it  might  suggest  some  ideas 
for  farther  improrcmeot. 

I  am,  sir. 

Yours  obedienlly, 

JOIlxN  FULLER, 
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DescripHon  of  the  Engravingis  of  Mr*  John  Fullee's 
scarificator^  Plaie  IX, 

Figs.  3,  4^  5,  and  6,  arc  sections  of  tbis  instrntnent, 
taken  in  different  positions,  to  explain  its  interior  mecha- 
nism ;  fig.  3,  !s  a  plan  of  (he  lancets,  the  top  of  the  box  be- 
ing remofcd  to  show  them  ;  tig,  4,  is  a  section  through  the 
centre  of  the  box;  and  fig.  6,  the  same,  but  taken  in  the 
opposite  direction. 

The  lancets  a  a,  4,  5,  and  6,  arc  fi ted  upon  two  small 
arbors  mounted  parallel  to  each  other  across  the  box  ;  the 
lancets  are  so  arranged  on  the  arbors,  that  those  upon  one 
arbor  arc  placed  in  the  intcrTals  between  the  lancets  fixed 
upon  the  other;  the  arbors  are  placed  near  the  top  of  the 
box,  and  the  lancets  act  through  clefts  cut  in  the  lid,  (as 
shown  io  figs.  4,  and  6,)  when  the  arbors  are  turned  round  ; 
this  is  performed  by  a  pinion  upon  each  arbor,  receiving 
Tnotion  from  two  toothed  sectors,  A  B,  fig,  5,  which  are  alsa 
caused  to  act  together  by  the  teeth  on  their  edges  ;  they  are 
fixed  upon  two  parallel  spindles  C  B,  which  extend  across 
the  box  ;  the  sector  A,  has  a  lerer  or  handle  attached  to  it, 
and  coming  through  the  bottom  of  the  box,  and  by  palUng 
this,  the  scarificator  is  wounil  up  ready  for  action.  Th© 
power  is  given  by  two  horseshoe  springs,  ce,  figs.  3  and  6, 
one  end  of  each  is  screwed  npon  the  bottom  of  the  box,  and 
the  other  acts  to  a  notch  //,  in  each  sector,  so  as  to  press 


Kxplaiuttioo 
the  pUtiC. 


*  See  Joum.  vol.  xxvii^  p.  124. 
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JTERVOTJS   AFFECTION   CURED   BY   PBBSSING   THE  CAROTIDS, 


VI. 

On  a  Cms  of  nervous  AJfection  cured  bj/  Pressnrr  of  the 
Carotids;  roitk  some  physiological  Remarks.  By  C.  U» 
Parry,  AID.  F.R.S,^ 

Observing  that  the  Rojal  Sonctjr,  of  which  I  haTeLiwfofanim* 
the  honour  to  be  a  member,  occasiooally  rcccWes  commu-'''^^  *^**  "^*^ 

iinporrant  iq 

mcatioDi  illustrative  of  the  laws  of  animal  life,  which  arC|jhysics. 
indeed  the  moat  important  branch  of  ph^sicR,  I  take  the  li- 
berty of  calling  their  attention  to  a  case,  confirming  a  prin- 
ciple which  I  tong  ago  poblished,  and  which  I  beliere  had 
jierer  till  then  been  remarked  by  pathologists. 

About  the  year  1786,  I  began  to  attend  a  young  lady,  jijCTTonsaflfee* 
who  laboured  under  repeated  and  Tiolent  attacks,  either  of  tu»nss4isptmde4 
head.ach,  Tertigo^  mania,  dysirntEa,  convulsions,  or  other  th,»  cinltidJarT 
tyinptoms,  usually  denumiiiauJ  nenotis*  This  ca^e  I  de-^crlix 
scribed  at  large  to  the  Medical  Society  of  Luadon,  who 
published  it  in  their  ^Icmoirs^  in  the  year  (788.  Lon^ 
meditation  on  the  circuoistiinccs  of  the  case  led  me  to  coo* 
elude,  that  all  the  symptoms  arose  from  a  violent  impulse 
of  blood  ir^lo  the  Tei:>clb  jf  the  brain  ;  whence  I  inferred, 
that  as  the  chief  canaU  couve)  ing  thi?  blood  were  the  carotid 
arteries,  it  ought  perhaps  be  possible  to  intercept  a  consider* 
able  part  of  it  so  impelled,  and  thus  remoTotho«c  symptoms^ 
which  were  the  supposed  ctfcct  of  that  inordinate  inllax. 
With  this  view,  1  compressed  with  my  thumb  one  or  botk 
carotids,  and  uniformly  found  all  the  symptoms  removed 
by  that  process.  Those  circumstances  of  rapidity  or  inteo* 
slty  of  thought,  which  constituted  delirium,  immediate!/ 
ecasctl,  and  gave  place  to  other  trains  of  a  healthy  kind ; 
head-ach  and  vertigo  were  removed,  and  a  stop  was  put  to 
convulsions,  which  the  united  strenglli  of  three  or  four  at» 
tcndants  had  before  been  insufficient  to  coirntcract. 

That  this  extraordinary  effect  was  not  that  of  mere  pres. 
sure,  operating  as  a  sort  of  counteracting  stimulus,  %raf 
evident:  for  the  salutary  cfSect  was  exactly  proportioned  to 
the  actual  pressure  of  the  carotid  itself,  and  did  not  take 
place  at  all,  if,  in  consequence  of  a  wrong  direction^  either 
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f o  Jhc  right  or  left,  the  «rotid  escaped  the  efTecU  of  th« 
operation, 
ode  in  which      This  vievr  of  the  order  of  phenomena  wta,  in  remlHy,  TtVf 
confontn^bio  to  the  known  laws  of  the  animal  cpcoooviy.   It 

la  atJmitted,  that  a  certain   momentum   of  the  circolattng 
blood  in  the  brain  is  necessary  to  fhc  tine  perfarmatice  of 
the  functions  of  that  org^in.     Iledurc  the  momcntumf  and 
you  not  ontjr  impair  those  functions,  but,  if  the  redurfi 
go  to  a  certain  degree,  you  bring  on  syncope,  in  which  fbi 
arc  for  a  time  suspended*     On  the  oihcr  hand,  tn  nervotM 
atfections,  the  ftensibittty  and  otiier  functions  of  the  b 
are  unduly  increast'd  ;  and  what  can  be  more  nitarat  than 
attribute  this  ctfect  to  the  contrary  cause,   or  etceisire  m 
mcntum  in, the  tessels  of  the  brain  ?   If,  however,  this  an 
logical  reasoning  has  any  force  in  aRcertaining  theprtncipl 
I  must  acknowledge,  (hat  it  did  not  occur  to  me  till  twen 
years  afterward,  when  a  great  number   of  direct   expert* 
loents  had  appeared  to  mc  clearly  to  demonstrafc  the  fact. 

From  Tarious  cases  of  this  kind,  I  beg  leave  to  select  oat 
which  occurred  to  me  in  the  month  of  January,   1805 

IMfs.  T.  aged  51,  two  years  and  a  half  beyond  a  certa 
critical  period  of  female  life,  a  widow,  mother  of  two  ch 
dren,  thin,  and  of  a  middle  size,  had  been  habitually  free 
from  gout,  rheumatism,  haimorrhoids,  eruption!,  and  alt 
other  disorders,  except  those  usually  called  tiorYousi  and 
occasional  colds;  one  of  which,  about  two  years  and  a  half 
before,  had  been  accompanied  with  considerable  cough,  ami 
had  still  left  some  shortness  of  breathing,  affecting  her  oafy 
vhcn  she  used  strong  musoalar  ciertlon,  as  ia  walking  up 
stairs,  or  up  hill. 

In  February  1803,  after  sitting  for  a  considerable  time 
a  room  without  a  fire,  in  very  severe  weather,  she  was 
much  chilled  as  to  foci,  according  to  her  own  express! 
*^  as  if  her  blood  within  was  cold/'    In  order  to  warm  h 
self,  she  walked  briskly  for  a  ^on^iderab1c  time  about  the 
house,  but  inetfectualty.     The  coldness  rontiaucd  for  sev 
ral  hours,  during  which  she  was  seized  with  a  numbness 
sleepiness  of  her  left  side,  together  with  a  momentary  dcat^ 
tiess,  but  no  privation  or  hebetude  of  the  other  seii9C8| 
pain  or  giddiness  of  the  head.     After  the  deafneu  had  su 
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iitled,  &he  became  prclcrnaturally  sensible  to  sr>tind  in  thoCa^eof  i*p"om 
car  of  the  affecfetl  *itlt',  and  felt  a  sort  of  rushing  or  ting. 
ling  iiv  (he  fingiTS  of  the  left  hand,   which  led   her  to  con- 
cliitlo,   that  '*  the  blood  went  too  forcibly  there." 

Though  the  coldness  went  otT^  uhat  she  catted  numhnefii 
still  continued^  but  without  the  least  dimirjution  of  the 
power  of  motion  in  the  side  atfected.  In  about  six  weeks^ 
the  nuinbaess  extended  itsctf  to  the  right  side. 

Among  various  ineflectnal  remedies  for  these  compliints, 
blisters  were  applied  to  (he  backi  and  the  inside  of  the 
left  arm  aboTe  the  elbow.  The  former  drew  w*ell.  The  lat- 
ter inflamed  without  discharging:  so  that  a  poultice  of 
bread  and  millt  was  put  on  the  blistered  part.  After  tliis 
periodj  the  muscles  of  the  humerus  began  to  feel  as  if  con- 
tracted and  &tilf:  and  these  sensations  gradually  spread 
themseUes  to  the  neck  and  head,  and  all  across  the  body, 
so  as  to  make  it  uncomfortable  for  her  to  lie  on  either  side, 
though  there  was  no  inability  of  motion. 

She  now  began  to  be  affected  with  Tiolent  occasional 
flushings  of  her  face  and  head,  which  occurred  eren  while 
her  feet  and  legs  were  cold,  together  with  a  rushing  noise 
in  the  back  of  the  head,  especially  tn  hot  weather,  or  from 
any  of  those  causes,  which  tisuatly  produce  the  feelings  of 
heat. 

It  is  difficult  to  give  intelligible  names  in  sensations  of  a 
new  and  uncominon  kind.  That,  which  (his  lady  denomi* 
nated  numbness,  diminished  neither  the  motion  nor  the  b^eu- 
sibility  of  the  parts  atfected.  It  was  more  a  perception  of 
tightness  and  constriction,  in  which  the  susceptibility  of 
feeling  in  the  parts  was  in  fact  iocrcased  i  and  the  skin  of 
the  extremities  was  so  tender,  thjit  the  cold  air  produced  a 
icpse  of  uneasiness,  the  finest  flannel  or  worsted  felt  disa* 
greeably  coarse,  and  the  Attempt  to  stick  a  pin  with  her 
iiflgers  caused  intolerable  pain. 

In  the  month  of  Siptember  1805,  not  long  after  the  ap- 
plication of  the  blisters,  she  experienced  in  certain  parts  of 
the  left  arm  and  thigh  (hat  sensation  of  twitching,  which  is 
Tulgarly  called  the  ^'  life  biood^'^  and  which  soon  eitcnded 
Itself  to  the  right  side*  Shortly  afterward,  she  began  to 
pcrceiTe  an  actual  f  ibratiou  or  starting  up  of  certain  por. 
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effect  might  perhaps  be  produced^  hy  compressing  the  cftrotid 
of  the  side  affected.  The  erent  was  exactly  conformable 
to  my  expectation.  Strong  pressure  on  the  right  carotid 
uniformly  stopped  ali  the  ?ibrations,  while  tliat  on  the  left 
had  no  apparent  influence.  I  may  add,  that  these  ex  peri. 
ments  were  afterward,  at  my  request,  repeated  on  this  lady 
in  London  by  Dr.  Bailllc,  and,  as  he  informed  me  in  a  let* 
ter^  with  a  simitar  result. 

It  is  perfectly  well  known  to  many  of  the  learned  mem* 
bers  of  this  Society^  that  irritations  of  the  brain,  when  of 
moderate  force,  usually  exhibit  their  eflVcts  on  the  nerves 
or  muscles  of  the  opposite  side  of  the  body;  and  in  the 
case  before  us^  it  is  difficult  to  understand  how  the  suspen» 
sion  of  these  automatic  motions  could  hare  been  produced 
by  this  pressure  of  the  opposite  carotid,  in  any  other  way 
than  by  the  interruption  of  the  excessifc  flow  tif  Mood 
through  a  vessel  morbid fy  dilated ;  in  consequence  of  which 
interruption,  ihe  undue  irritation  of  the  brain  was  remoYcd^ 
and  the  muscular  Sbres  permitted  toretiuoie  their  usual  state 
of  rest. 

From  these  and  many,  other  similar  facts,  I  am  disposed  Undue  im 

to  conclude,  that  irritation  of  the  brain,  from  undue  im-^' 1'^*',^,'** ''"**' 
'         ,  bran*  the  coni- 

pul&c  of  blood,   IS  the  cuoimon  though  not  the  only  cause  mon  cause  of 

of  spasmodic  and  ncrt ous  alloctions ;  and  I  can 'with  the"^-^^"*"^'**^^ 

most  precise  re/;ard  to  truth  add,   that  a  mude  of  practice,  tioa. 

cooformabte  to  this  prlaciplc,  hai  enahled  mc,  during  more 

than  twenty  years,  to  cure  a  vast  number  of  such  maladies, 

which  had  resisted  the  usual  mcaus. 

An  iuf  estigation  of  all  the  modifications  of  the  principle 

itself,  and  of  its  numerous  reUtions  to  therapeutics,  would 

be  inconsistent  with  the  views  of  (he  Royal  Suciety^  aud 

must  bo  reserved  for  another  place. 

Bath^  Dec.  8^  1810. 
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A  toncue  f'icz:  of  the  The  art/  respecting  Vrgrtafiuny 
athanced  in  the  Philusopkical  TranmcUont^    Uiuffraifd 
in  ike  Culture  of  the  Melon.     BjfT,  A.  Kxioirr,   ^jf. 

1  HE  Cawncil  of  «hc  HorricnUural  Sock»y  fcating  dmrU 

geiAuon  cxcra-  (j,^^  |  ^ynij  g^^j  (^t.^,  ^  general  ticw   of  my   theory  oq 

piined  in  tiie 

mckjn.  vegetable   physiulogy^    which   ha?   been    piiblbhed    by  (he 

Royal  Socicfy,  I  have  ^roat  jjleasurc  in  obeying  their  wbhei ; 

antl'conceifing,  that  1  shall  be  able  to  render  it  mure  cle*r 

amd  useful,  by  making  it  UlustratiTe  of  the  proper  cuJtore 

of  some  particiiUr  plant,  and  by  referring  the  reader  to  (be 

papers  in  the  Philoisophical  TrAosactions  for  evidence  in  »op. 

port  of  the  circumslaQces  stated,  1  have  for  thU  purpoai 

chosen  the  mtlon. 

The  feed.  -^  seed,  exctusirc  of  its  secd-coats,  coTisiitts  of  om^  ormort 

cotyledons,  a  pltimule  or  bud,  and  the  cftudex  or  stem  of  the 
future  plant,  m  hich  has  generally,  though  erroneoualy,  biyo 
called  it&  radicle +.  In  these  organs,  but  principally  in  the 
cotyledons,  is  deposited  as  much  of  the  concrete  sap  of  (iie 
parent  plant,  as  is  sutBcient  to  feed  its  oflspring,  till  that  hu 
attached  itself  to  the  soil,  and  become  capable  of  abtortiiuf 
'        and  assimilating  new  matter. 

The  plumule,  The  plumule  dilFcrs  from  the  buds  ot  the  parent  plant 
possessing  a  new  and  independent  life,  and  thence  in  assoj 
ing,  in  Us  subsequent  growth,  di^Tercnt  habits  from  thoxe 
the  parent  plant.  The  organizable  matter,  which  \%  git 
by  the  parent  to  the  ufltspriiig  in  this  case,  probably  cxK 
in  the  cntylt'dons  of  the  seed,  in  the  same  State  as  it  cj\ 
ill  the  alburnum  of  trees;  and  tike  thai,  it  apparently  til 
dergocs  considerable  changes  before  it  becomes  the  trnt 
culating  fluid  of  the  plant:  in  some  it  becomes  sacchArit 

C^udex.  (n  others;  acrid  and  bitter,  during  germination  {*      In 

process  the  vital  fluid  is  draun  from  the  cotyledons  into  thd 
caudex  of  the  plumule  or  bud,  through  lesseU  which  cor. 


•  ITwt  Tran*.  vol.  I,  p.  21" 
Joura.  \ol  XXV,  p.  lis. 
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fni 


TBEoitT  o»  vtorrATlow. 


351 


respond  willi  those  of  the  bark  of  (he  future  tree,  and  are 
indeed  perfect  cortical  yefsels  ♦,     From   the  point  of  the  Fust  root, 

caudex  springs  the  first  root,  which,  at  this  period,  consists  ^ 

Vrholly  of  bark  aad   medutJa,   without   any  atburnoiis  or  ^| 

woody  matter;    and,    if    uninterrupttKl    by  any   opposing  ^H 

body,  it  descends  in   a  straight  liue  towards  the  centre  of  H 

the  Earthy  In  wbaterer   pokition  the  seed  has   been  placed,  H 

provided  it  has  been  permittt'd  to  vegetate  at  re&t  +.  ^| 

Soon   after  the  first  root  has  been  emitlcdj   the  caiidef  Le^gthcnifirti 
elongates,  and  taking  a  direction  diametrically  opposite  to  ^^^^  <^"«**^»t. 
that  of  the  root,  it  raises,  in  a  great  many  kinds  of  plants^ 
the  cotyledons  out  of  the  soil,   which  thvn  become  the  se- 
minal IcaTes  of  the  yotin^  plant  t*     During  this  period  the  ■ 
j^oung  plant  dcrires  nutriment  almost  wholly  from  the  co-  H 
tyiedons  or  «ced-lca?cs,  and  if  those  be  destroyed,  it  perishes.  H 
GraTitation   by  operating  on   bodies  dilft^rcnlly  organized,  ^M 
and  of  different  modes  of  growth,  appears  at  once  the  cause  ^M 
ivhy,  in   the  preceding  ca»e,  the  root  descends^  and  why  H 
the  etongated  plumule  ascends  §.  ■ 

The  bark  of  the  root  now  begins  'o  execute  its  office  of  Bark  of  the^ 
depositing  alburnous  or  woody  matter;  and  as  soon  as  this"***^ 

is  formed,  the  sap,  which  had  hitherto  descended  only  through  J| 

the  cortical  vessels,  begins  to  ascend  through  the  alburnum.  " 
The  plumule  in  consequence  elongates^  its  leaves  enlarge  and  New  set  of  te*- 
unfofd,  and  a  set  of  ressch,  which  did  not  exist  in  the  root,      ' 
are  now  brought  into  action.     These,  which  I  have  called 

the  central  vessels,  surround  the  medulla;  and,  between  it  S 

and  the  bark,  form  a  circle,  upon  which  the  alburnum  is  ^M 

deposited,  by  the  bark,  in  the  form  of  wedges,  or  like  the  V 

stones  of  an  arch  |{.     Through  these  vessels,  which  diverge  H 

into  the  leaf  stalks,  the  sap  ascends,  and  is  dispersed  through  H 

the  vessels,  and  parenchymatous  sub&tance  of  tht*  leaf;   and  H 
in  this  organ  the  fluid,  recently  absorbt^d  from  the  soil,  be. 
comes  converted  into  the  true  sapor  blood  of  the  plant:  True  fap> 
and  as  this  fluid,  during  germination,  descended  from  the 

♦  Ibid.  1809:  Journ.  vol.  XXV,  p.  18.  ■ 

t  Phil.  Trans.  1809,  1st  part>  p«  170:  Journ.  vol  XXV,  p.  1 19*  ■ 

X  Phll.lrans.  1806.  H 

§   Phil  I'rans,  1st  part,  180G.  p.  4:  JoUTH.  vol.  XTV,  p.  409.  ■ 

*lPbii  Traas.  180t,  plaie27th.  ■ 
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As  Boon  IS  the  plant  has  attained  its  igc  of  puberty,  iBlo^wjms  uvi 
))ortion  of  its  sap  is  expended  in  the  pri^duction  of  btossoms 
and  fruit.  These  originate  from,  and  are  fed  by  central 
▼esselB,  apparently  similar  to  those  of  the  succulent  annual 
shoot  and  leaf  stalk,  and  which  probably  convey  a  similar 
fluid ;  for  a  bunch  of  grapes  grew  and  ripened,  when  grafted 
upon  a  leaf  stalk  :  and  a  succulent  young  shoot  of  the  vine| 
Under  the  same  circumstances,  acquired  a  growth  of  many 
feet». 

The  fruit,  or  sced-Tegsel,  appears  to  be  generated  wholly  Fruit 
by  the  prepared  sap  of  the  plant,  and  its  cliier  ofEce  to  be 
that  of  adapting  the  fluids,  which  ascend  into  it,  to  afford 
proper  nutriment  to  the  seeds  it  contains.  I  proceed  to 
offer  eome  observations  upon  the  proper  culture  of  ibe 
tnclon  +. 

There  is  not,  I  believe,  any  species  of  fruit  at  present  Melons  not 
cultivated  in  the  gardens  of  this  country,  which  so  ""are'j  ^^f^^J**  **"* 
acquires  the  greatest  degree  of  perfection,  which  it  is  capa* 
ble  of  acquiring  in  our  climate,  as  the  melon.     It  is  gene« 
rally  found  so  defective  both  in  richness  and  llavour,   that 
it  ill  repays  the  etpenae  and  trouble  of  its  culture;  and  my 
own  gardener,  though  nut  defective  in   skill  or  attention, 
had  generally  so  tittle  success,  that  I  hid  given   htm  orders 
motto  plant  melons  again.     Attending,  however,  after  my 
orders  were  given,  more  closely  to  his  mode  of  culture,  and 
to  that  of  other  gardeners  in  my  neighbourhood,  I  thought 
I  saw  sufficient  cause  for  the  want  of  flavour  in  the  fruit, 
in  the  want  of  efficient  foliage;  and  appealing  to  experi.  from  the  want 
ment,  I  have  had  ample  reason  to  think  my  opinions  well  f^j,i.*^™^ 
founded. 

The  leaves  of  the  melon,  as  of  every  other  plant,  naturally  Causes  of  Uiis. 
arrapg'j  themselves  so  as  to  present,  with  the  utmost  advan. 
tag(\  their  upper  surfaces  to  the  light ;  and  if  by  any  means 
the  position  of  the  plant  is  changed,  the  leaves,  as  long  a^ 
they  are  young  and  vigorous,  make  cflbrfs  to  rogain  their 
pri^per  position.  Bat  the  cictcnded  branches  of  the  melon 
plant,  particularly  under  glass,  are  slender  and  feeble;  its 


•  Plul  Trans,  IS03  and  1804:  Joum.  vol.  %  p.  28J. 
t  Ibid.   1801. 
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ToTia^c  cannot  be  exposed  to  the  light.  No  part  of  the  Important 
^grown  IcSTcs  should  ever  he  cicsfroyed  before  thefruit^*^  e«vei. 
is  gathered,  aniess  they  injure  each  other,  by  brin^  loo 
;hiuch  crowded  together;  for  each  leaf,  when  full  thrown, 
iowcver  distant  from  the  fruit,  and  grovt'ing  ou  ft  distinct 
(ranch  of  the  plant,  still  contributes  to  its  support;  itnd 
Ijence  it  arises,  that  when  a  plant  has  m  ^reaf  a  number  of 
grovving  fruit  upon  part  of  its  branches,  as  it  is  cap;ible  of 
feeding,  the  blossoms  upon  othur  branches,  which  extend 
Jin  an  opposite  direction,  prorc  abortive. 

The  variety  of  melon*   which   I  cxclusivetf  cnltlvatp,   iisThe  variety 
Ittle  known  in  this  country,  and  was  imported  fromSalonica 
)y  Mr.  J.  Hawkins.     Ii*s  form  is  nearly  spherical,  when  the 
fruit  is  most   perfect,  and  without  any  depressiuns  upon  its 
turface:  its  colour  approaching  to  that  of  gold,  and  itsllesh 
icrfcctly  white.     It  requires  a  much  greater  state  of  matu, 
ity  than  any  other  Tariety  of  its  species,  and  cuntinues  to 
improve  in  flavoar   and   richness,   till  it  becomes  externally- 
soft,  and  betrays  some  symptoms  of  incipient  decay.     The 
consistence  of  its  flesh  is  then  nearly  that  of  a  water  melon^ 
and  it  is  so  sweet,  that  few  will  rhink  it  improved  hy  the 
addition  of  sugar.      The  weight  of  a  good  melon  of  this 
variety  is  about  seven  pounds.     I  send  some  ^eedA  of  it  to 
^be  distributed  amongst  such  members  of  the  Horticultural 
lociety,  as  may  wish  to  receive  thera. 


VllL 

wme  Remarks  on  Prumng  and  Draining  stamhrd  Apple 
and  Pear  Trees.     By  Mr.  Jons  Ma^er,  F.  H.  ^> 

E  often  sec  apple  and  pear  trees,  both  in  gardens  and  Apple  &ud 
orchards,  not  only  crowded   too  closely  together,  but  so  '*''*'  "^^'"'  *i**" 
loaded  with  their  own  branches,  that  very  little  fruit  is  firo.  and  crowd 
luccd  ;  and  that  which  is  produced  is  rendered  greatly  infe- 
ior  in  si2e  and  Havour  to  what  it  would  be  uuder  dif]«reol 
lanagcment. 

*  Trans,  of  the  Hort.  Soc.  vol,  I,  p  256. 
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espalier,  or  of  stakes^  or  of  training  and  tying  down  the 

branches  is  incarred:  5dly,  The  crop  of  froit  is  not  only 

improfed  in  size  and   Oavoar   by  having  so  much  sun  and 

sif,  but  it  is  more  easily  gathered,  and  suffers  much  less 

from  the  autamnal  winds  j  for  branches  in  (his  direction  are 

more  pliable,  and  bend  more  easily  to  the  storm  ;  and  as  a 

proof   how  much  may  be  done  by  art  if  necessary,  the 

branches  of  a   Lombardy  poplar  accidentally  left  in  my  Branches  of  & 

master's  orchard,  after  being  loaded  with  clay  balls,  became  C^JduioS.  ^'^ 

at  peoduloas  as  those  of  the  weeping  wiKow  *. 

I  have  only  to  add,  that  most  <if  the  specimens  of  apples  The  fruit  estcel 
and  pears  produced  at  our  meeting  in  NoTember  and  Dc^. 
cember  last  by  me,  and  honoured  with  the  encomiums  of 
tome  of  the  best  judges  present,  grew  upon  trees  kept  low 
and  epen  in  this  method. 


leni. 


re. 

On  the  Adeantaget  of  emphi/ing  Vegetable  Maiter  a$  Ma* 
nure  in  a  fresh  State,  By  T.  A.  Kniost,  E$q,  F,  R*  6'., 
Pret.  H,  S,  f 

VV  RITERS  upon  agricaltare,  both  in  ancient  and  modem  Vegcubte  sub* 
times,  haye  dwelt  much  upon  the  adrantages  of  collecting •^*^'^^hc«t  for 
■  ,,         -  .,  .     ,  ,.,    manure  wh«o 

large  quantities  of  vegetable  matter  to  form  manures;  white rresh. 

iearcely  any  thing  has  been  written  upon  the  state  of  decom* 
position,  in  which  decaying  Tcgetable  substances  can  be  em« 
ployed,  mostadiantageously,  to  afford  food  to  Hfing plants. 
Both  the  farmer  and  g'trdoner,  till  lately,  thought  that  such 
manures  ought  not  td  be  deposited  in  the  soil  tilt  putrefac* 
tioQ  had  nearly  destroyed  all  organic  teiture;  and  thia 
opinion  is,  perhaps,  still  entertained  by  a  majority  of  gar« 
deners:  it  is,  however,  wholly  unfounded.  Carnirorout 
aatmals,  it  is  well  known,  receife  most  nutriment  from  th« 


♦  Our  President  has  shown,  in  the  Philosophical  Transactions  of 
1 80S,  the  extensive  influence  of  gravitation  upon  the  motion  of 
the  sap  of  plants;  and  liis  «?xpm<iients  perfectly  support  the  author's 
conclusions. — Seer.    See  Juurnah  vol.  XIV,  p,  409» 

f  Trans  of  the  Hort.  Soc.  vol,  1,  p.  248. 

flesk 
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6esli  of  other  animalSj  wben  they  obtain  it  most  nearly  ta^ 
the  btatc  in  which  it  exist*  as  part  of  a  living  body  ;  and  Ibe, 
experimental  I  sliall  proceed  to  state,  afford  cfidence  of 
eoosidcrabie  weight,  that  many  Tegetable  substances  are  bcft 
calculated  to  rcas^ume  an  or^^aoic  living  state,  wbco  they^ 
are  Ica^t  changed  and  decomposed  by  putrefaction, 

I  had  been  engaged    in  the  yeaf  1810,  in  some  taperi^ 
ment9,  from  which  1  hoped  to  obtain  new  Tarieties  of  the 
pliin)  ;   but  one  only  of  the   blossoms,   upon    which   I   hact 
operated,  cscapud  the  excessive  severity  of  the  frost  in  tha 
spring.     The  seed,   which   this  afforded,  having  becp  pre- 
served in  mould  during  the  winter,  was,  in  March,  placccl^i 
IQ  a  small  {[ardrn.pot,  which  was  nearly  tilted  wilK  the  lir. 
ii^  leave*  a.nd  roots  of  grasses,  mixed  with  a  small  quantity, 
of  earth;  and  thif  was  sufficiently  covered   witli  a  layer  ol 
mould,  which  contained  the  roots  only  of  grasses,  to  pre- 
vail. In  a  great  measure,  the  growth  of  the  plants  ifWch 
were  buried.     The   pot,   which  contained   about   one    six- 
teenth  of  a  square  foot  of  moufd  and  living  vegetable  matter, 
Ifas  placed  under  gla&j,  but  without  artificial  heat,  and  tlie 
plant  appeared  above  the  soil  in  the  end  of  April.     It  was 
three  times,  during  the  summer,  removed  into  a  larger  pot, 
and  each  time  supplied  with  the  same  matter  to  feed  upon  ; 
and  in  the  end  of  October  its  roots  occupied  about  the  space 
of  one  third  of  a  square  foot,  its  height  above  the  surface  of 
the  mould  being  then  nine  feet  seven  inches. 

In  the  hoginntng  uf  June  a  ^mall  piece  of  ground  waa 
planted  with  potatoes  of  an  early  variety,  and  in  some  rowi 
green  fero^  and  in  others  nettleiF,  were  employed  instead  of 
other  marturo ;  and,  subflequently,  as  the  early  potatoes  were 
taken  up  for  use,  their  tops  were  buried  in  rows  in  the  saiD4 
manner*  and  patatoe<i  of  the  preceding  y^ar  were  placed  ii| 
tbem^  androv^'red  in  the  usual  way.  The  days  beings 
lang,  thcgrouul  warm,  and  the  decnTnpo«ing  green  leaves' 
and  stems  affording  abundant  moistare,  t4e  plants  acquired 
thi'ir  fullgro^vth  in  an  onnsually  short  time,  nd  afforded  an 
abundant  prod  nee;  and  \he  remaining  part  of  the  snmtner 
proved  more  than  sulficient  to  manre  potatoes  of  any  earlj 
variety.     The  market  gardener  may,  probably,  employ  the 

tO|^4 
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fopt  of  his  early  |)oUtops,  «knd  other  green  fegcUble  sob- gardener. 

stanrcti  in  this  wiiy,   \fi(h  much  adraalagc. 

In  thw  urccrdin^  cxpenments  the  plum. stone  was  placed '*o^»'''*  <*^J*^ 

.,-,,        , ,  ,  timisto  ihepre- 

to  Tcgctata  m  inu  (urr  of  the  alluf  iaI  soil  of  a  mcadour^  and  ceding  expcii> 

the  ptitatoes  f;rew  \n  grouad  which,  though  not  rich,  was  not"'^"" 
poor:  and,  therefore,  mme  objections  m<i>  he  made  to  the 
conclusions  1  am  dj<|iosed  to  draw  in  faTuur  of  recent  vege- 
table subsfances  as  manures*     The  following  experiment  is, 
I  think,  decis^ifc. 

1  rccciiired,  from  a  neighbouring  farmer,  a  field  natnraFly  A  d^cislv^ 
barren,  and  so  much  exhausted  by  ill  management,  that  the 
two  preci'diog  crops  had  not  returned  a  quantity  of  corn 
equal  to  that  which  had  been  sowed  upon  it.  An  adjotniog 
plantation  alforded  me  a  lan;e  quantity  of  fern,  which  I 
proposed  to  employ  as  manure  for  a  crop  of  turnips.  This 
was  cut  between  the  tenth  and  twentieth  of  June;  but  as  the 
small  cotyledons  of  the  turnip. «eed  alford  fittle  to  fetd  the 
young  plant;  and  as  the  soil,  owing  to  its  extreme  po» 
Tcrty,  could  not  ifibrd  much  nutriment;  I  thought  it 
necessary  to  place  the  fern  a  fewdiys  in  a  heap,  to  ferment 
fiufficicntly  fo  destroy  life  in  it,  and  to  produce  an  eiuda. 
tion  of  its  juices  ;  and  it  was  then  committed  in  rows  to 
the  soil,  and  the  turnip-seed  deposited,  with  a  drilling  ma- 
chine over  it* 

Some  adjoining  rows  were  manured  with  the  black  vege* 
tftblo  mould,  obtaiurd  from  the  site  of  an  old  wood  pile, 
mixed  with  the  slender  branches  of  treei  in  every  stage  of 
decompo<<ition,  the  quantity  placed  in  each  row  appearing 
to  me  to  exceed,  m<trc  than  four  limeS|  the  amount  of  the 
Yegetable  mouldy  which  the  greea  fern,  if  equally  decom» 
posed,  would  have  yielded.  The  crnp  succeeded  in  both 
cases ;  but  the  plants  upon  the  green  fern  grew  with  greatly 
more  rapidity  than  the  others,  and  even  than  those  which 
bad  been  manured  with  the  produce  of  my  fold  and  stable- 
yard,  and  were  distinguishable^  in  the  autumn,  from  the 
plants  in  every  other  part  of  the  field,  by  the  deeper  shade 
of  their  foliage, 

I  had  made,  in  preceding  years,  many  similar  experiments  Similar  pirvi* 
with  small  trees  (particularly  those  of  the  mulberry  when  °^*^P«'^ 
beariog  fruit  in  pots)  with  iiEoUiu  results:  but  I  think  it 

unnecessary 
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AStrlngenf,  and  bitter  tsatet  it  precipitated  geUtifie  eopl.  ^ 

oiisly,  and  adhered  strongly  to  animal  subfitjinces,  whicli  U  I 

dyed  of  a  saffron  colour:  it  was  more  soluble  in  hot  water  ■ 

'than   in   cold;  It   was  dissolved  by  pota»h,  and  this  com*  ■ 

pound  at  the  ei(ii ration  of  some  days  had  di'puiited  a  small  ■ 

qaantiry  of  detonating  matter.     It   was  readily  soluble  la  ■ 

concentrated  nitric  acid,  and  in  alcohol.     I  analysed  it  in  ^ 
the  following  mannrr, 

4.  a,  I  took  40  parts,   that  I  had  dried  in  a  cnpsiilc  with  a  Analysis  of  iL 
l^entle  heat,  boiled  them  in  distilled  water,  and  added  in  three 
portions  30  parts  of  carbonat  I'  ad.      BlferTesence  took 

place.  After  an  hour's  boating,  I  filtered. 

b*  A  pulviTulent  matter,  of  the  colour  of  bistre^  remained  I 

on  the  paper,  which ,  being  wa>ihed  with  cold  water,  acidu,  ^ 

lated  with  swlphuric  acid,  yielded  sulphate  of  lead,  a  liquor  fl 

contaioing  some  rcsin^   3nd  a  small   quantity  of  the  two  M 

amers,  I 

c.  The  filtered  liquor  (d)  was  decomposed  by  stilphiirlc  ■ 
acid.  The  sulphate  of  lead  being  separated,  the  liquor  was  I 
concentrated  :  and  a  Jittle  oily  matter  was  deposited,  which  I 
had  cither  escaped  the  action  of  the  carbonate  of  lead,  or  I 
was  regenerated  during  the  CTaporation.  The  liquor  sepa«  ^ 
rated  from  the  oily  matter,  and  concentrated  farther,  left  W 
a  thick,  very  bitter,  and  astrtitgent  matter,  that  precipi*  I 
tatcd  gelatine.  This  was  diTided  into  two  portions,  No.  1,  ■ 
and  No.  t.  fl 

d.  No.  I  was  mixed  with  potash,  which  coajErulated  it  ■ 
almost  into  a  maas.  It  was  then  diluted  with  cotd  water^  I 
and  filtered.  On  the  titter  was  left  a  deep  yellow  powder^  '  •■ 
not  crystal! izable^  and  susceptible  of  detonation,  but  less  fl 
so  than  tbe  compound  of  amer  at  a  maximum  and  potash*  1 
The  aqueous  solution  of  this  powder  reddened  sulphate  of  ■ 
iron  at  a  mai^iiQum,  and  precipitated  gelatine,  when  theal*  I 
kali  bad  been  prevtousTy  saturated  with  an  acid-  Thisyclloi^  ■ 
powder  was  a  campound  of  potash,  amer  at  a  minimum,  and  I 
amer  at  a  ma^iimum  :  for,  having  decomposed  it  by  muri*  I 
»tic  acid|  I  obtained  by  spontaneous  evaporation,  1st,  A 
crystals  of  amer  at  a  minimum  retaining  a  little  amer  at  a  I 
maximum  ;  ^dly,  a  mother  water,  which,  being  saturated  I 
ffith  |>otash,  yielded  a  detonating  substauce  io  small  ydlow  I 

ocedies.  I 
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ncedlet^  aUogutlusr  resembling  that  formed  with  amcr 
insiimiini. 

The  liquor  from  which  the  yi  How  detonating  powder  wif 
teparated    conUJned   some  resin,  with   the   addiliun    of 
tmall  quantity  of  amer  at  a  minimuin. 

Sm  No,  2  was  treated  with  conccntratcMJ  nitric  a 
A  few  small  globuics  of  an  oily  appcvranrc  were  formed, 
was  boiled,  evaporated  to  dryness,  dissqWod  m  watvr^ 
•atii rated  with  potash.  The  compound  of  amer  at  a  n\A 
mum  with  potash  was  obtained  crystallized.  The  moth 
water  yielded  on  evaporation  fresh  detonating  acicular 
cry>)fals^  of  a  deeper  yellow  than  the  ir^t  from  iliclr  retain* 
ing  a  little  resin. 

From  these  experiments  I  concTudtd, 
Isf,  thiit  the  ^fiubatancc  of  an  oily  appearance  is  form* 
ed  of  r<*sin,    amer  at  a  mininnim  for   the  greater    part, 
amer    at    a    maximum,    and    perhaps     nitric     arid    c 
bined    with   all    three,  and   cootributtng  to  their  llaidity 
Sdty,  that  amer  at  a  minimum  la  capable  of  combining  wltti 
amer  at  a  maximum  ^|  and  forming  a  detonating  compaund 
with  potasih. 
HatTonaleefihe     fi.  The  analysis  of  the  matter  of  an  oily  appearance 
founded  on  the  diflerencc  of  solubility  of  amers   and  rcai 
and  on   that  of   their  compounds   with   (he  oxide   of  | 
Thus,  when  carbonate  of  lead  is  boiled  with  the  oily  m 
ter,   the  amers  and  a  small  quantity  of  resin  combine 
the  metdllie  oxide,  and  form  compounds  soluble  in  water: 
and  as  soon  as  the  greater  part  of  the  resin  h  freed  from 
the   amers,  it  is  much   less  soluble,  and  conse(}uently  wl 
ieparate;  and  its  separation  is  farther  promoted  by  itscoi 
binlng  with  a  lililo  o\»de  iif  lead.  Thf  resin,  from  its  aAiiU 
for  the  amiTS,   carries  down  a  small  quantify  iiith  it,   Wh 
the  soluble  compound  of  amcra  with  lead  \a  decompofed  b 
iulphiiric  acul,  the  two  amera  combine   together,  »»   %}% 
they  jointly  form  a  compound  of  little   solubility  ^ith  po 
ish ;  and  when  thisi  compound  is  treated  with  muriatic  ad 

•  Tlie  rornpoond  of  tde  two  amers  has  appeaw^d  to  ine  eat 
of  assuming  ll»o  form  of  globules  of  an  oily  app<>anince  ai 
ranient  of  -f  60*  [UO"  F.]    Perhaps  the  niliic  acid  l 
to  give  it  tins  ^laie. 
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le  amers  scparalc  from  each  other  in  Ihe  order  of  ihcir 
fispecIiTc  solubilities. 

6.  I  do  not  consider  the  substance  of  an  oily  appearance  The  pmpor- 
t  uniform   in  the  proportions  of  its  immctliate  priHciples,  ^'"'V.  ***"*! '"*" 
l^metiines  the  amer  at  a  roinimiiui  is  in  Bmatl   quantity:  pies  not  coo- 
^iDetimes  it  predominates  oTcr  the  others.      The  same  may**^^- 
^  said  of  the  amer  at  a  niaxiuiitni,  and  of  the  resin.  This  is 
ie  reasoD   of  the  differences  obserfid  in  the  colour,  con. 
^tcDCt;,  and  other  pro]:crtie!i  of  the&e  compounds. 

^7.  It  remains  for  me  to  as!>ign  the  reason  why  the  com- Whf  t?ie com- 
l^und  of  resin  and  amcrs  nreeipilates  gelatine  much  moreP®""**  P'^^^'P*- 
p piously  ihan  amer  at  »  niaximum.  The  fact  appears  to 
ft  owin^  tc(  Ihis,  that  the  resin  and  amer  at  a  minimum 
lirhich  haretheajseifes  an  affinity  for  atiimal  substances,  but 
Qt  suiU^ieut  to  prccipiUfe  gelatine)  in  combining  with 
tier  at  a  ciiaxitnum  riimini<:h  the  solubility  of  the  latter,  6o« 
4ify  it  ip  some  digree,  and  thus  in  all  probability  increase 
te  capacity  it  has  of  forming  Mtth  gelatine  a  compound 
^t  li^le  soluble. 

.  5fII.  Bi/fer  tanning  $ubitunce  formed  zsUh  extract  of 
Vasit  mood, 

8.  In  my  first  paper  on  branil  wood,  I  described  a  bitter  Tannin  from 
ibstance^    produced  by  the  action  of  nitric  acid  on  the  cx-*"*'^*^^*^*^^"^*^' 
met  of  this  wood.     I  showed,   that  this  substance  did  not 
^ystaltis&c^   was  acid,  precipitated  gelatine,  and  formed  wiih 
plash  small  detonating  crystals.    At  that  time  I  considered  Supposition 
lis  substance  as  a  compound  of  amor,  artificial  tannin,  and  o^Jur^J"^  ' 
^tric  acid.     My  reasons  w^tc,    Ist,   its   bein^?  fusible  by 
eat,  ^pd  foroiing  detonating  salts  with  salifiable  basfs,  in 
^e  manner  of  Welther'tt  amer  :  2dly,  its  precipitating  gela. 
ipe  in  the  manner  of  thd  lannin  described  by  Mr*  Uatchett, 
thile  die  amer  of  WelLher,   prepared  with  indigo,   docs  not 
recipitate  it ;    wltence  I  inft'rredj    that  two  diJferent  sub- 
|f|Dces.wer^  r^uiiiite,  lo  furm  detonating  compounds  and  prc«  < 

Ipitate gelatin^*  :  3dly,ils  reddening  litmus  paper  ;  bccaufc, 
I  treating  c^Uract  of  bra»d^tth  nitric  acid,  I  had  obtained 

•  The  rei^sou  of  my  noilt  olrtatning  a  precipitate  witfi  Weliher's 
rner  and  gdatine  ar  tJrat  time  was  my  employ  mg  loluilons  too  di- 
Ite,  or  addiog  too  much  gelatine, 

another 
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o  have  a  greater  tendeacy  to  solidity  than  the  latter;  and 
lll^at  the  protence  of  a  certaio  quaotity  of  re^in,  with  wlucb 
yt  may  be  united,  farours  this  precipitation. 

§  III.  Tanning  tub  stance  formed  zsiih  aloes* 
11.  On  treating  aloes  after  the  mode  of  Mr.  Braconnot,  Tannin  front 
obtaiaed  the  matter  he  called  aloctic  acid  *.  ^oet. 

This  icid  sabstance  has  a  yellow  coloar;  an  acid,  astrin.  *' 

entf  and  bitter  taste:  projected  on  a  hot  iron,  it  emits  a 
fellow   smoke,  is  carbonized,  and  melts.     Heated  in   tho 
glass  bulb  it  yields,    1st,  water;  3d,  carbonic   acid;   .Id, 
brusslc  acid;  4th,  an  inaammabtogaa,  which  I  believe  to  be 
mixtnre  of  oily  hidrogen  and  gaseous  oiide  of  carbon; 
th,  nitrogen  gas ;  0th,  charcoal. 

Hence  it  appears  to  me,   that  the  aloetic  acid  is  a  com*  A  similar 
oand  of  nitric  add  analogous  to   those  I  have  already  P**"***^' 
It^cribed. 

This  substance  ii  but  little  soluble  in  water  ;  and,  though  lt>; properties 
I  ii  yellow,  its  solution  is  of  a  fine  purple.     I  imagine  the 
irater  acts  in   this   case  by  weakening  the  action  of  the 
ftitric  acid  on  the  vegetable  matter  with  which  it  is  combined, 
his  purple  solution  becomes  yellow  on  the  addition  of 
Uric  acid,  murialic  acid,  &c. 
Itgifes  a  purple  coloor  to  alcohol. 

I  boiled  some  in  nitric  acid  at  50*=*  [sp.  gr;  1-5],  and  eta*  not  aUered  bf 
orated  to  dryness.     Oa  dissolfing  the  residue  in  water,  I '»»t"c  »«•*• 
btained  a  red  solution,  inclining  a  little  to  fiery,  because 
robably  there  remained  a  little  excess  of  acid.     It  seems 
me,  therefore,  that  the  nitric  acid  had  not  changed  the 
nature  of  this  substance. 

L  With  salifiable  bases  it  forms  purple  compounds,  which  rts compounds 
c  detonating,  as  Mr.  Braconnot  first  obserted.  **^*^  tbebascaiw 

tl  ha?e  found,  (hat  it  precipitates  gelatine  ?cry  well ;  and  Precipiutesge- 
en   that  scfcral  of  its  soluble  compounds  precipitate  it  ^^^' 
ithout  the  addition  of  an  acid,  which   Welther's  amer 
lombined  with  potash  never  does,  when  it  contains  no  resin. 

IS.  Is  the  aloetic   acid   a  compound  of  nitric  acid  and'***^^'^- 
I  5iibstaQC4i  arising  from  the  decomposition  of  aloes?  or  a 
Compound  of  nitric  acid  and  the  coloured  principle  of  aloes 
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little  or  not  at  all  changed?  The  colour  of  this  flulwttaei 
leads  mc  to  inclino  to  the  latter  opinion  :  yet  I  do  not  con 
>idt'r  it  as  impossible,  that,  be^dc  th»*  aeitl  sittd  cohmifi 
principle,  it  may  contain  a  portion  of  alu*-?;  with  its  m'ai\ 
changt^d*  for  the  pretty  copious  production  of  ox&lic  icil 
in  the  treatment  of  aloes  by  nitric  arid  provt'S,  thAt  a 
of  the  aloes  is  conipU-ti'ly  decomposed. 
HypotlieMs.  ^^   Perhaps  it  may  be  thought,  that  the  amrrs   of 

and  alot*s  are  only  compounds  of  amcr  at  a  fnaKimna 
nitric  acid,  and  substances  re«(ulttn^  from  the  more  or  Id 
adTaiiced  dt'composiiion  of  the  articleu  with  whicli  t\e 
were  formed.  Without  venturtag  to  assert,  that  this  op 
nion  is  absolutely  false,  It  appears  to  me  more  natarali 
present,  to  consider  these  amers  as  two  distinct  «pccttM  q 
amer  at  a  maxim um.  Hence  it  follows,  that  resinous  fah 
stances  treated  with  nitric  acid  do  not  aflbrd  ahomogencoog 
priuriple,  that  may  be  considered  as  a  kind  of  artifioi 
Ditferent «ub-  tannin.  BtsidL'S,  the  following  experiment*  will  prate,  (bil 
•titnces  precjjii- ij^^  faculty  of  precipitating  gelatine  brlon^S  to  substamtl 
of  a  very  difTerent  nature,  and  in  which  the  presence  t 
amer  at  a  maximum  cannot  be  ^uspecled* 


Tannin  from 
pitcoal. 


Part  II.    Tanning  matter  formed  miih  carbtmi 

§  I,    fVithyitcoat. 
Mr,  Hatchrtt's       1.  Mr,  Ratchctt  asierts,  that  scferal  bitnmenii,  at  JeU!!< 

experiments  oil  ijjIijj^  J  i^jj^     are  formed  of  charcoal  and  a  nstnous  mattcrl 

oiiuDauns  '  '  ^  ' 

and  that,  when  nitric  acid  is  digested  on  Ihe^c  compottndf| 

the  carbonaceous  partdisisolTes,  and  the  resin oui  part  sepsi 

rates  in  the  form  of  aye!low  ororange.coloured  ma&s.  Mr^ 

Ifatchett  applien  this  discovery  to  pitcoal  ;  and  iays,  thi 

when  this  contains  no  resinous  substance,   which  is  the  mos 

common  case  according  to  him,  it  is  completely  dissolved  bj 

01  trie  acid,  and   converted  into  tannin ;  and  that,  on  thi 

contrary,  when  it  contains  a  littJe  resinous  matter,   thbi 

not  dissolved.     The  results  i  have  obtained  ditter   a  Jiti 

from  those  of  Mr.  Hatchett.     Like  him,  by  treating 

coat  with  concentrated  nitric  acid,  and  reducinn;  the 

to  a  riirupy  consistence,  I  obtained  a  thick,  brown  hi 

geocous  liquid ;  but  when  this  liquid  vras  poured  into  w. 
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yellow  roat(er  scparafed,  which  was  much  more  abun- 
idaiit  than  ^hat  remained  iti  solution,  and  hiid  tio  property^ 
that  rendered  it  slmiliir  to  rcsitia.  I  obtained  (he  »ame  rc<* 
iultH  wilh  two  rari(«lic«i  of  pitcoaf,  yd  I  Jo  not  allow  tny. 
telf  rhf.  \c\^t  rcQection  on  the  Ubonrs  of  that  celebrated 
English  chcmht;  as  I  am  too  full)  aware,  that  di(l'erent.^^"*»^^*l'^- 
modes  of  operating^)  and  the  di^ercnt  varieties  of  the  bodies  ^ui^, 
examined,  are  so  many  catisrS)  tliat  may  produce  a  varia- 
tion  in  the  results.  I  shall  proceed  therefore  to  relate  my 
own  experiments,  and  deduce  from  them  the  conclusionsi 
that  a|  pL^ar  to  me  most  natural. 

2»  The  pitcoal   I  nsed  was  perfectly  pure.      100  parts  Pltcoal  u»ed» 
heated  strongly  in  a   platina  crucible  left  84  parts  of  coak. 

I  digested  100  parts  of  this  coal,  finely  powdered,  in  Treated  with 
COO  parts  of  nitric  acid  at  41**  [sp.  gr.  1*425].  An  effer- 
▼escence  took  place,  with  the  efolntion  of  nitrous  vapour, 
&c.  When  the  action  diminished  I  increased  the  heat ;  and 
at  the  expiration  of  54  hours  f  added  600  parts  of  nitric 
acid,  and  heated  to  boiling,  taking  care  to  pour  back  into 
the  retort  the  acid  that  passed  over  into  the  receiter.  Fi- 
nally, when  ihc  matter  appeared  to  be  thoroughly  attacked, 
I  poured  it  out  into  a  capsule,  and  evaporated  gently  to 
dryness*  The  residuum  weighed  170  parts,  consequently 
there  was  an  increase  of  weight  of  scfcn  tenths.  The  hot 
water,  with  which  I  washed  it  repeatedly,  acquired  a  red- 
dish brown  colour,  and  an  acid  astringent  taste,  from  dis. 
iolving  the  tannin  of  Mr.  IlatchetC.  The  yellow  and  little 
Botubte  matter,  which  I  shall  designate  by  the  letter  A,  wai 
pot  dissolved. 


Art.  I.      Examination  of  (he  tanning  matter  of  Mr, 
Ilatchett. 

3.  I  evaporated  to  dryness  the  waj^hings  of  the  pitcoal  Exannn»tion  of 
treated  by  nitric  acid  (2),  redissolved  the  residuum  in  a  small  ^j^^,j^ 
quantity  of  water,  and  thus  separated  a  little  of  the  m;ittcr 
A.  The  Altered  liquor  had  an  acid  taste,  with  a  little  bit. 
terness  and  astringeDcy;  it  coagulated  gelatine  very  well. 
To  separate  the  tanning  substance  in  a  state  of  pnrity,  I 
p<»ured  into  it  acetate  of  lead,  till  ao  more  precipitate  was 

thrown 
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thrown  down.     I  tben  poured  off  the  llqaiJ^  nhich  WMB 
a  tight  yelloWy  aad  washed  the  prcdpltalo  wlib  a  great 
of  wftter* 

4.  This  precipitate,  which  was  a  compoiidd  of  the  lai 
nlng  maUcr  and  oxule  of  lead,  wat  throwti  still  wet  b 
water  acidulated  with  sulphortc  acid.  After  boiling  I  left 
these  substances  to  act  on  each  other  for  twcnty-four  hou 
At  the  expiration  of  this  time  I  satisfied  myself  by  mei 
of  barytes  water  ani)  sulphuretted  hidrogen,  that  thore  wi 
neither  sulphuric  acid  nor  lead  in  the  solution, 

I  filtered  the  liquor  to  separate  the  sulphate  of  lead,  and 
evaporated  it  to  dryness.  A  brown  mass  remained,  wbich 
melted  by  heat,  hardened  on  cooling,  and  afterward  at* 
iracted  moisture  from  the  atmosphere.  The  aqueous  salu« 
tion  of  thiH  substance  reddened  litmus,  and  formed  a  pr 
cipitate  with  gelatine,  barytes  water,  and  acetate  of  Icai 
The  precipitates  with  the  latter  two  were  soluble  ia  nitn 
acid;  and  melted  when  exposed  to  heat  in  a^lass  tube  c1 
at  one  extremity,  emitting  an  arumatic  smell  mixed  witk' 
something  of  the  prussic.  When  operating  on  the  predpi* 
tate  with  lead,  if  the  residuum  were  thrown  on  a  paper 
while  hot,  it  took  fire  like  a  pyrophorus.  This  combitstioa 
was  produced  by  charcoal  and  metallic  lead  in  a  state  of 
minute  division.  The  residuum  of  the  compound  with  ba« 
rytes  was  Tcry  little  pyrophoric, 
ElMinmaiiofi of  ^'  To  ascertain  whether  any  nitric  acid  were  present 
kjor  nitric  the  tanning  matter  prepared  by  the  preceding  process,  I  in 
troduced  5  dec.  [7*7  grs]  into  the  glass  bulb,  and  heat 
them.  The  matter  fused,  because  it  contatned  a  little  hu« 
tnidity;  and  evolved  with  much  impetuosity  aqueu us  TSpouri 
ammonia,  carbonic  acid,  nitrous  gas,  &e.  A  coal  raoulli* 
ed,  that  cDiitted  a  strong  smell  of  prussic  acid. 
Combination  oC  6.  As  I  tried  the  preceding  experiment  ^Kex^l  timea,  I 
U^^j^*^*"*^"*  found,  that  sulphuric  acid  was  capable  of  com biaiag  with 
the  tanning  matter,  when  it  separated  it  from  oxide  of  li^; 
and  that  this  compound,  when  it  did  not  cootaio  • 
of  sulphuric  acid,  formed  with  barytes  a  precipitate  sol 
bic  in  nitric  acid,  and  gave  out  sulphuric  acid  whi^n  heatti 
It  seemed  to  me,  that  by  boiling  carbonate  of  lead  with  th 
compound  dissolved  in  water,  evaporating  to  dryneM 
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issolTing  10  wafer  repeatedly,   the  oxitlc  of  lead  united 

itK  the  sulphuric  add,  «nA  a  substance  was  obtained,  which 

iivhen  heated  no  longer  ga?e  out  any  sensible  quantity  of 

mlphuroos  acid.     This  experiment  I  performed  but  once. 

7.  The  liquor,  from  which  the  tanning  matter  had  been  Amer  found  _„ 

lieparated    by  acetate   of  lead,    bad    sulphuretted   hidrogco '^^^^'^"'^  ^*^"* 
^  J  »  i  o       which  the t An- 

passed  through  it;  after  which  it  was  filtered,  and  erapo-ninhad  been 
ited  to  dryness.  The  residuum  was  dissolved  in  water,  and  *&l»rated. 
lotash  was  added  to  the  solution.  This  produced  a  yellow 
precipitate  of  lime  retaining  some  bitter  matter.  The  liquor 
being  filtered  and  concentrated  yielded  silky  crystals,  of  a 
golden  yellow  colour,  detonating,  and  resembling  those 
formed  by  Wclther's  amer  and  potash*  Proust  had  already 
obserTcd,  that  a  small  quantity  of  this  substance  was  form, 
ed,  nhcn  pitcoal  was  treated  with  nitric  acid  at  40^  [^p*  gr. 
1-396]. 

Hence  it  follows,  that  the  matter  solnble  in  water  is  Nature  of  the 
formed,  lit,  of  a  substance  that  precipitates  gelatine  copi-"*™^^ 
ously,  which  is  a  compound  of  nitric  acid,  and  carbona. 
ceous  matter;  ^d,  of  a  yery  small  quantity  of  amor  at  3i 
maximum.  The  acetate  of  lead  forms  with  the  first  a  com- 
pound insoluble  in  water,  and  with  the  second  a  compound 
sQlublc  in  it. 


A  AT.  II.     Examination  of  the  matter  A, 
8.  The  matter  A,  after  it  had  been  sereral  times  washed,  Examination < 

was  of  the  colour  of  umber.     It  had  a  slightly  acid  taste:  ^i**- ^;«if "'df 

°      -f  »  sol  uble  matxer. 

and  reddened  litmus  paper  on  which  it  was  moistened  with 

a  little  water.     Heated  in  a  glass  tube  it  melted,  emitting  a  ■ 

red  light,  and  a  suiell  of  nitrous  acid  roiled  with  pruasic^  ^ 

To  destroy  the  supposition,  that  the  nitrous  acid  might  have  ■ 

arisen  from  the  remains  of  the  acid  that  escaped  the  waters  ■ 

of   elutriation,  I  digested  the  matter  A  in  water,  filtered,  I 

and  washed  it  repeatedly  with  fresh  water.     Of  the  sub*  I 

stance  thus  washed  I  heated  ^  dec.  [3  grs]  in  the  glass  bulb.  I 

The  matter  fused,  and  gave  out,  1st,  water;  fd,  nitroua  ■ 

Tapour;  3d,  carbonjc  acid;  4th,  ammonia;  5th,  some  in.  ■ 

flammable  gas,  which  appeared   to  me  a  mixture  of  oily  hU  ■ 

drogen  and  gaseous  oxide  of  carbon,  for  it  burned  with  a  I 

heaTy  white  flame,  and  presently  with  a  bluej  0th,  nitrous  I 

Vol.  XXXII,     Serf  lemExNt.        2  C                      gas  |  I 
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gis;  7tYi,  Qttrogen  gas  * ;  8tb,  prussic  acM,  a€iiMM4klf 
smdl,  but  in  too  small  quaotify  to  afford   pros»iA« 
eth,  ckarcoaL 

9.  The  in»tter  A  digested  with  a  smaU  quiinttiy  of 
coloured  it  red,  and  gare  it  the  property  of  (irocipilfttii 
gelatine.  The  re&iduum  boiled  with  fre^h  water  was  in  p 
dtssoUedi  and  ultimately  left  a  blackish  subslaiiee, 
than  the  matter  A,  and  very  slightly  coloitriag  water 
which  it  was  boiled.  I  bL^llevti  it  was  Dothiog  but  Um  0M9 
ot  carboa  described  by  Proust.  To  this  I  shall  prctcatl^ 
return* 

10.  The  washings  of  the  matter  A  were  concentrated  by 
a  gentle  heat.  A  substance  was  deposited,  apparcptly  ft*ry 
similar  to  A,  and  «  lerjr  astriogont  matter  reai^inod  in  tbo 
concentrated  liquor. 

Hence  it  follows,  that  water  separated  the  matter  A  into 
three  difEercot  substances:    Ist,  a  black  subaUnec, 
insoluble  in  water,  which  I  shall  call  A' :  2d^  a  ^Qbslan 
soluble  in  water,  but  precipitable  from  it  by  craporaiii 
which   I  shall  donote  by  A*  t  3d,  a  iutsstance  werj  ^ufublc 
in  water,  A*. 

U,  A«  was  a  little  add*     5  doc.  [7-7  gt»],  heated  iotliB 
glass  bulb,  melted,  diffusing  a  red  li^^ht,  and  giving  out,  Itt^ 
water;   ^d,  carbonic  acid;    3d,  intlammable  gas,  burnin, 
white;  4th,  nitroits  gas;  i^th,  nitrogeo  gas;  6th,  a  tti 
ammonia;  7tb^  a  coal>  that  emitted  a  strong  smell  of  pruw 
sic  acid. 
A  compound  of     Uence  it  is  ertdcnt,  that  this  substance,  which  potsesset 

nitrjt:  ac)d  and 
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carbon. 


the  properties  ascribed  by  Proust  to  the  oiide  of  carbon, 
a  compound  of  nitric  acid  and  carbon :  it  di^i'rs  from  . 
and  A'  only  by  containing  less  acid:  and  what  appetrs 
coofiroi  this  is,  by  bailing  it  in  concentrated  nitric  actd  it 
totally  dissolved ;  and,   when  water  is  poured   into  this 
lution,  it  throws  di>wn  a  yellow  flocculeot  predtHtftto) 
bibitingail  the  properties  of  the  unwashed  matter  A.     Beoi 
I  imagine,  that,  when  the  matter  A  is  boiled  in  water,  tbe 


^  With  respect  to  this  pioduct  see  what  f  have  aid  id  ll*e 

de  of  the  dt^cotnposUion  of  WeUiicr*);  amer  by  hoai  in  ny 
ftft.tt^CiWX^*^  ^^^^^  indigo.     See  Jounu  voL  XXX,  p.  3jl. 
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'tioD  which  docs  not  dissolre  ccdei  a  part  of  iti  acid  (o 
that  which  dtssolfe^;  and^  when  the  washings  arc  afterward 
evaporated,  a  Tarther  division  b  mado  of  fhe  acid  hetwe«a 
the  bubitatice  A*,  which  ia  precipitated,  and  A'^  which 
remains  in  suiutiun. 

Nitric  acid,  at  icMt  in  the  proportion  in  which  I  em*  Atrempt  to 
|tloyed  it,  could  not  convert  A*  into  the  tanning  matter  of  ^^"***^*  ituit* 
Uatchett,  which  is  very  soluble  in  water.  There  is  a  por* 
titm  of  matter,  however  not  leparated  by  water  from  the 
nitric  soiutiun  of  A',  which  precipitat£5  gelatine;  but  i 
cannot  assert,  that  it  is  absolutely  similar  to  the  matter  of 
Uatchett. 

To  find  whether  It  were  posiiMe,  to  remove  the  nitrk  The  aitric  acid 
acid  from  A'  without  heating  it,  I  digested  it  in  a  weak  so.  not  separable 
lution  of  neutral  carbonate  of  potash.     By  the  assistance  J^naie  of  pot^ 
of  heat  carbonic  acid  was  evolved,  and  nearly  the  whole  ^^^ 
was  dissolved. 

This  solution  was  decomposed  hy  mlphnrtc  acid,  which 
threw  down  a  brown  Ooccalent  precipitate*  The  &uporna.i 
taut  liquid  was  colourless,  Itwss  filtered  :  the  slight  excess 
of  &u]ptjiiric  acid  contained  in  it  was  saturated  «%i(li  car* 
bonatc  uf  potash:  it  was  evaporated  to  dryness,  and  the 
residuum  was  treated  with  alcohol  at  30^  [sp,  gr.  0-808], 
to  dissolve  the  nitre,  if  it  contained  any ;  but  none  was 
found.  The  carbonate  of  potai^U  therefore  bad  taken  no 
observablo  quantity  of  nUric  acid  from  A*. 

Tho  brown   precipitate  left  on  the  filter  was  washed  with  AfVet it  ic<i«pt. 
hot  water,  till  this  gave  no  farther  indicatiuri  of  sulphuric  "^-^J"''  ^^^'  '  ^ 
acid  to  the  test  of  solution  of  barytcs.     At  this  period  the  ric  acid  r*tii«f 
water  of  ^tutrtation  was   fawR.coloured^  had  a  taste   and  ^°^  soluble, 
smell  slightly  inclining  (o  those  of  oak  bark  and  ro^cs,  and 
did  not  perceptibly  precipitatir  gelatine.     On  adding  an  acid^ 
a  little  floccutent  precipitate  fell  down. 

If  water  dissolve  more  of  A'  that  has  been  precipitated 
from  potash  by  sulphuric  acid,  than  of  that  which  has  not^ 
I  believe  it  depends  on  its  being  more  minutely  dtrided:   for 
in  that  which  I   prepared  with  care  1   found  no  sensible  from  being 
ijuantity  of  sulphuric  acid  •,  and  its  coal  attbrdod  only  an  2J|;[J^^*'^'*^*^3^ 
atom  of  potash, 

♦  Experiment!  I  have  since  made  lead  me  to  think,  that  potash 
contributei  to  the  solution  of  this  substance  in  water. 

%C%  5  dec. 
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5  dec.  [7"7grt]  of  A%  wbicH  had  been  ilissoUcd  byi] 
oirbonaie,  and  aftcnvard  precipitated  by  f^iilphuric  acid, 
melted  with  beat,  and  afterward  gave  out  carbonic  acid  gas, 
iiltroi]&  gas,  &c.,  leariiig  a  coal,  that  emitted  a  smell  of 
prussic  add,  and  cantained  an  atom  of  potasli. 

1%,  A*,  which  diMsolved  in  the  water  of  elutriatioti   of 
A,  and  afterward   fell  duwn  during  its  evapurafitin  (10), 
was   of  a   blackish    brown   colour.     Treated   with   boiling 
water  part  was  dissolved,  and   imparted  to   the  water   the 
properly  of  coagulating  gelatine.     The  solution  yielded  bf 
evaporation  a  residuum,  that  melted,  and  e?olf  cd   nitro 
gas.     The  part  but  little  soluble  in  ^atfr  greaity  resembl 
A*.     It  melted,  and  gaie  out  nitrous  gaa,  but  in 
quantity  than  the  portion  that  had  distolfcd  vn  tbe  wtt6 
This  indicates,  that  actd  wa«  transferred  from  (h«  portio 
but  little  soluble  to  the  other. 
^itAmin»tU>a of     13.  A*,  which  remained  in  solution  after  the  concentra* 
We  »ub7ttncc    ^°"  ^^  ^**®  washings  of  A,  and  had  been  obtained  by  era- 
poratiug  them,   was  fawn-coloured.     Heated   in  the  g\iiM 
bulb  it  melted ;  yielded  w  ater,  carbonic  acid,   nitroiti  ga», 
he. ;  and  left  a  coal,  that  emitted  a  very  strong  smell  ci 
carbonate  of  ammonia. 
Iti  dtffcjeac*         This  substance,   which   precipitated  gelatine  very  well 
from  artificial    diHered  from  Hatchetl's  tannin  (Art.  1)  in  its  alkaline  so- 
lution being  precipitable  by  acids,  in  itfi  being  consequently 
less  soluble  in  water,  and  in  its  not  melting  by  heat. 
Th«  three  differ      39.  The  matter  A    therefore  is  divisible  by  water 
prop3rti»!u  W  ^^^^  porfious,  which  differ  from  each  other  only  by 
nitncmcid.         quantity  of  nitric  acid  they  contain,  since  by  taking  a  por- 
tion of  this  acid  from  those  that  contain  the  most  they  am 
converted  into  those  that  contain  the  least;  and  by 
acid  to  those  that  haTe  lost  itj  they  are  brought  back  ta 
former  state. 


)  11.     Tamdfig  matter  formed  mUkJir  charcoal, 

Artificiil  iin-        40.  A  hundred  p&rts  of  fir  charcoal,  which  had  beeo  cal. 

mn^rom  char-   gjj,gj  jj,  ^  p|aiina  crucible,  in  a  red  heat,   required  for  iHrir 

solution  in  nitric  acid  more  time  and  more  acid  than    100 

parts  of  pitcoal.     The  solution  of  the  charcoal  was  browo, 

and  thick  like  a  sirup.     Wheo  water  was  added,  a  browa 
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niEtter  sepairated,  which  I  shall  examine  below.  The  liquof 
frevrd  from  this  was  evaporated  to  dryness.  The  rciidtium 
was  black,  a  little  astringent,  and  slightly  acid*  Heated  ia 
a  glass  tube,  it  did  not  melt,  but  an  acid  vapour  was  eTolTed, 
The  greater  part  dissolved  in  distilled  water.  This  aolution 
precipitated  gelatine,  and  many  metallic  salta.  The  precu 
pitate  formed  with  acetate  of  lend,  being  heated  in  a  glass 
tube,  left  a  coal  mixed  with  metallic  lead,  which  took  firsj 
if  thrown  on  paper  while  hat- 

41.  To  obtain  the  tanning  matter  in  a  state  of  purity,  I  Purified, 
precipitated  the  solution  by  acetate  of  lead,  and  washed  the 
precipitate,  tilt  the  water  that  came  off  ceased  to  be  colour* 
ed  by  sulphuretted  hulrogen.  J  decomposed  the  precipi* 
tate,  while  yet  wet,  by  sulphuric  acidb  The  sulpliate  of 
lead  was  separated  by  the  filter.  With  barytes  and  acetate 
of  lead  the  liquor  threw  down  a  flocculent  precipitate,  so- 
Inblc  in  an  excess  of  nitric  acid;  which  indicated,  that  it 
contained  no  sensible  excess  of  sulphuric  acid  *»  How- and  examined 
ever,  having  evaporated  to  dryness,  I  obtained  a  brown, 
deliquescent  residuum +,  fusible  by  heat;  which,  being 
tieated  in  the  glass  bulb,  gave  out  carbonic  acid  gas,  sul. 
phurous  acid  gas,  and  other  gasses  insoluble  in  water,  which 
I  was  unable  to  vxaminc  from  the  smallness  of  their  quait* 
lity  (for  I  operated  only  with  2  dec.  [3  grs]  of  tanning 
matter);  so  that  I  know  not  wh<;ther  any  nitrous  gas  were 
among  them. 

4^.  Thus  it  appears,  that,  when  the  compound  of  tan- Sulphuric  add 
rtiDg  matter  and  lead  is  decomposed  by  sulphuric  acid,  ^^ej^™^^'^^**^^ 

matter, 
•  To  find  whether  a  liquid  contain  any  excess  of  stilphuric  acid,  B&rytes  recam' 
solution  of  baryta  should  be  puun^d  into  it.     If  a  precipitate  form,  ^^^'^^  "  » 
try  to  dissolve  it  in  pure  nitric  acid.     If  this  dissolve  it,  the  matters  ^^  ^^   ^  ^ 
<^hould  be  left  to  act  on  each  other  for  24  hours,  and  then  see  whe- 
ther there  be  any  precipitate.     I  have  often  observed  that  lead.in- 
dicated  no  sulphuric  acid,  where  barytes  did  perceptibly.    The  lat- 
ter then- fore  is  preferable  as  a  test  to  the  former. 

f  I  have  found,  that  by  heating  this  residuum  a  little  Strongly 
in  contact  with  the  air  in  a  capsule  white  furaes  of  bulphuric  acjd 
were  evolved;  and  the  substance  thus  heated,  being  redissolvcd  in 
water,  gave  Indtcationi  of  sulphuric  acid^  when  tested  with  sdution 
of  barytes* 

latter; 
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Utter,  tf  in  exc«s9,  enters  Mo  cotDbloaHcm*  It  it  pralM* 
bte,  that  the  sulphuric  acid  combines  with  the  Uooii^  mat* 
ter,  without  ejcpclling  the  Ditric  acid. 

4S.  The  liquor  from  which  the  tanoing  matter  had  been 
of  the  coa(,an*i  precipitated  by  acetate  of  lead  hating  bad  sul phu reUoi  bU 
drogcn  passed  through  if,  and  been  afterward  iltered^  con- 
tained the  earthy  matters  of  the  coal,  and  a  yellow  httta 
matter,  the  nature  of  which  I  could  not  posiiirely  as- 
certain. 

44.  1  dissolred  the  brown  matter  I  have  mentioned  (40) 
in  nitric  acid  at  45**  [sp.  gr.  1*435],  coocentratcd  the  so- 
lution, and  afterward  added  water  to  it.  This  precipitated 
m  yellowish  substance,  similar  in  appearance  to  the  matter 
A,  separated  by  water  from  a  nitric  solution  of  pitcoal : 
but  the  yellowish  substance  diilers  from  A  in  being  entirely 
soluble  in  boiling  water,  and  In  not  being  fusible  by  heat. 
I  presume,  that  it  diHers  from  the  portion  soluble  in  waler 
(41)  only  in  containing  less  nitric  acid,  and  porhaps 
hidrogeo. 


Earthy  maUer 


yellow  bitte» 
nutter. 


Brofwn  inttter 
i  nsnlublc  in 
water. 


Husks  of  wal- 
nuts used  m 
dyeing. 


Soon  changed, 


fintcfs  kept 
from  air, 
ApparcjUly  a 
*[ovr  conibut- 
liou  effected. 


XL 
Chemical  Ejmmrrtafion  of  (he  Huskt  of  W^utt,     J3fjr  3^' 

IIeNKT  BUACONNOT,    Pfof,  of  Nut,   HiU*   4'C'* 

1  HE  daily  use  of  the  husks  of  walnuts  in  the  art  of  dj 
ing  suggested  tome  the^ishof  making  some  experiment! 
on  them,  to  be  enabled  to  form  a  more  accurate  judgment 
of  their  nature. 

When  fresh  the  husk  is  interiorly  white,  but  it  bec<wi«s 
coloured  very  quickly,  and  ultimately  passes  to  m  dark 
brown.  This  is  owing  to  the  contact  of  the  air;  for,  if  it 
be  immersed  in  water  that  has  been  boiled,  it  witi  keep 
some  time  without  undergoing  the  least  change,  if  It  btt 
placed  in  a  jar  filled  with  atmospheric  air,  the  oxigen  will 
soon  be  conrerled  almost  wholly  into  carbonic  acUl;  th9 
husk  acquires  a  blackish  colour;  aod  no  doubt  there  is  als^ 
a  production  of  water:  so  that  the  whole  seems  to  indicate 

•  Ann.  deChim.  voK  LXXIV,  p.  303. 
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fhc  phenomena  of  a  stow  combusHon.     Oximuriatic  add  AcdoA  of  o«l« 
appcan  to  have  another  kintl  of  action  on  it;  for,  in*l<»«l JJ^JJ-^^^l^ckr™* 
of  blackening  it,  it  causes  it  to  assume  a  yellow  colour. 
Nitric  acid  comports  itself  in  the  same  manner. 

To  proceed  to  the  examination  of  the  matters  con  tamed  Expf 
in  the  hu5k,  I  bnilsed  a  certain  quantity  in  a  marble  mortar, 
etptessed  the  jnice,  and  filtered  it.  Some  green  fecule  re- Residuum  t^ 
mained  on  the  paper,  which  soon  changed  to  a  deep  brown  **^'*"*^'*- 
by  exposure  to  the  air,  Tbi*  matter,  washed  and  dried, 
Was  macerated  in  alcohol,  which  extracted  from  it  the  green 
Tcsin  common  to  most  vegetables.  The  residuum  insoluble 
in  alcohol  was  still  coloured,  and  felt  smooth,  A  portion 
of  it  was  diluted  with  weak  nitric  acid,  which  converted  it 
into  a  thick  substance,  Tiscous,  and  soluble  in  water,  la 
this  solution  alcohol  occasioned  a  white  floccolcnt  prccipi* 
tate.  The  same  coloured  rcsidnum,  being  diluted  with 
water  to  which  a  little  potash  was  added,  produced  a  bulky 
tremuloQs  substance)  of  a  deep  red  colour,  and  resembling 
the  coagulum  of  blood.  Lastly  another  portion  of  the 
same  residuum  was  dissolved  in  boiling  water,  and  formed 
starch.  Hence  it  follows,  that  this  substance,  contained 
pretty  abundantly  in  the  husk,  is  starch  contaminated  by 
the  colouring  matter. 

The  juice  of  the  husk  recently  filtered  is  of  an  amber  Extminatlon «tf 
colour,  and  of  an  acrid  and  sour  taste  mixed  with  bitter.  J^*^'^*^'^^ 
|iess.  This  acrid  principle  appears  extremely  destructible,' 
for  the  recent  juice,  left  to  itself  some  days,  while  it  loses 
its  yellow  colour  to  assume  a  blackish  brown  where  it  has 
been  In  contact  with  the  air,  loses  atso  its  acrimony,  and 
becomes  decidedly  acid:  at  the  same  time  black  pellicles 
form  on  its  surface,  which  arc  soon  replaced  by  otliers  if 
removed.  These  pellicles,  carefully  collected  and  well 
washed,  yielded  on  dryini;  a  black,  brittle  substance,  of  a 
shining,  vitreous  fracture,  and  pretty  similar  to  asph*iltum, 
or  Jew's  pitch,  but  burning  without  any  apparent  flame,  in 
which  it  more  resembletl  charcoal.  This  carbonaceous  mat- 
ter <ras  dissolved  in  potash,  and  in  this  solution  a  flocculent 
precipitate  was  produced  by  acids.  It  may  be  obtained 
more  readily  by  evaporating  the  juice  of  the  hu<ik  with  a 
gentle  heat^  and  diluting  the  residuum  with  vratcr.     The 

liquid 
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tiqaid  stsodiag  oo  the  sediment  is  a  pure  and  et en  i^;i 
acid;  \Thcnccit  follaw;,  tliat  the  acrid  and  biltet  prindj 
hu  been  entirely  destroyed,   being   coOTcrtcd   apparcDll 
into  the  bUck  matter  approaching  the  state  of  chareoaL 
The  same  extract  gard  out  no  acetons  ?apoi]r  with  «ulph(U 
ric  acid,  evcti  heated :  it  contains  therefore  do  acetic  aeid« 

From  what  has  been  said  we  cannot  but  observe  id 
hunk  of  the  walnut^  as  in  many  herbaceous  plan  lit,  a  »ui 
stance  held  in  solution  ia  its  juices;  and  the  hydrocarbui 


jmre,  as  in  that  rgijicai  of  which  IS  moro  or  less  decomposable  by  the  sini] 
pf  many  mants.  r      «  i  .   *  •        - 

conlict  of   air,   which  appears   to  cause  a  productioo 

water,   rendering  the  carbon  predonnnant*     It  is  obviousl 

impossible  to  hare  a  very  accurate  idea  of  a  substaoce  so 

little  permanent:  but  tt  appears,  that  it  is  but  slightly  co» 

loured  in  the  vessels  of  pbnl»;  and  that  the  actioo  of  the 

air  or  of  caloric  alters  it  greatly;  causing  it  to  pass  by  de« 

gfccs  to   the  slate  of  extract,  another  principle  badly 

fined,  of  little  stability  in  respect  to  its  clement,  and  wKi 

seems  rather  the  result  of  a  decomposition,  than  a  real  pro« 

duct  of  lining  nature*. 

Fffrctn  of  tests      'i'he  juice  of  tlie   husk  examined  by  reagents  cahibited 

cm  ibc  ji.ic«.     ^^^  following  effects. 

LiimufT.  It  stronj^ly  reddened  infusion  of  Utmus. 

OiiUiine.  Sol n lion   of  gelatitso  formed   in  it  a  slight  prccipifal 

which  must  ha?e  been  owing  to  tannin. 

Elxtracu altered      *  Having  had  an  oppordmity  of  examining  some  extract 
\yy  kcepUig*       rhiis  toxicodcudrou,  tliat  had  been  prepared  several  yean 

1  made  the  folloNMiDg  observation.     I  applied  M>me  to  thetkioof 
an  animalf  and  gave  him  some  internally  in  pretty  large  dc 
without  his  ifxpericncing  any  troublesome  consrt]aeDces ;  while 
drop  from  the  staJk  of  the  plant  on  the  skin  occasioned  j      ' 
extensive  inflammation,  terminating  in  an  ulcer-     Thus 
that  the  principles  of  plants  condensed  to  the  state  ol'  e\lfi 
dergo  an  alteration^  which  continues  progressive  with  tijn( 
this  must  cause  their  action  on  the  animal  economy  to  vary  grcatlj 
Thejr  ihould     Perhaps  apothecaries  may  prevent  this  alteration  in  a  certaiii 
«nd  ^t  adttd-  i^^*  ^^  enclosing  their  extracts,  when  perfectly  dry»  in 

well  stopped ;  for  the  moisture  they  contain,  or  have  a  tendency 
absorb,  does  not  contribute  l«s  to  alter  iJie  feeble  equilibrium 
some  of  iheir  elemeni<i,  than  the  contact  of  air. 

SnlpHtte 
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Sulphate  of  iroo  gi»»c  the  juice  so  deep  a  green,  that  USulphateirf 

I  .appeared  black.  No  precipitation  took  jvlace,  eten  oa 
Btanding  Booae  time,  in  consequence  of  the  free  acid  found  in 
the  mixture,  which  is  capable  of  imparting  a  fine  gray  to 
wool  or  silk. 

Oxalate  df  ammonia  indicated  the  presence  of  lime.  monia. 

Nitrate  of  baryles  produced  no  signs  of  any  sulphate.      Wiir  of  bafyi**, 

•  Nitrate  of  silver  acts  on  it  in  a  manner  well  adapted  to^»d«f  snivc/. 
reveal  the  presence  of  the  alterable  hydroearburet  radical, 
for  it  produces  a  pretty  copioas  precipitate^  which  quickly 
becomes  coloured;  while  the  silver  resumes  Us  metallic 
lustre  from  the  action  uf  the  Tegetable  substance  on  the 
oxigen  of  the  oxide.  The  precipitate  is  then  no  longer 
loluble  but  id  part  in  aitric  acid,  and  learcs  charcoal  as  a 
residuum. 

Alkalis  change  the  juice  to  a  deep  red,  and  form  in  it  AJkali*. 
precipitates  that  contain  lime.  If  after  a  certain  time  an 
acid  be  poured  into  the  liquor,  another  floccnient  sediment 
is  produced,  which  dries,  grows  blacky  has  a  vitreous  frac^ 
ture,  and  resembles  in  its  nature  thu  pellicles,  that  are 
formed  successively  ou  the  surface  of  the  juice  exposed  to 
the  air. 

Acetate  of  lead  occasioned  in  the  juice  a  whitish,  flocta-Aeeuteoriaid. 
lent,  very  copious   precipitate,   which  dissolved  entirely  in 
distilled  vinegar.     This    precipitate,  being  decomposed  by  ^^ 

sulphuretted  lik1ro|:;en,  yielded  a  cohmred  liquor,  of  con-  ^^M 

siderabte  sourness  mixed  with  astringency^  which  produced  ^M 

a  sediment  with   gelatine,  and  vvilh   acetate  of  lead  a  pre..  ^M 

cipitatc  soluble  in  vinegar.     This  aciJ,  being  evaporated  by  ^M 

a  gentle  beat,  yielded  small,    ill.delined  crystals,  immersed  ^H 

in  the  uncrystallizable  liquor.     The  whole  was  mixed  with  ,^H 

carbonate  of  lime;  and  after  the  mixture,  which  contained  ^B 

an  excess  of  acid,   had  been  heated,  I  filtered  it.     Jly  eva.  ^M 

porating  I  obtained  a  granular,  coloured  substance,  formed  ^M 

by  the  union  of  a  number  of  small  acicular  crystals.     This  ^H 

salt,  being  treated  with  cold  water,  dissolved  in  it  in  part;  ^H 

and  the  solution,  evaporated  to  dryness,  left  a  brown  var.  ^H 

nished   ret^iduum,  which   comported   itself  like   malate   of  ^M 

lime,  retaining  some  tannin,  which  then  precipitated  iron  of  ^M 

a  blackish  blue.     The  purtloa  of  the  calcareous  salt  that  ^M 

^ft  would  ^1 
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would  not  dissolve  in  cold  wafer  was  treated  witb  dUdted 
ttolporic  acid,  which  separated  from  it  citric  acid,  sfUl  con- 
taminated with  malic. 

tulneetateof        The  juice  thus  freed  from  part  of  th«  matters  It  htld 

'^^^  solution  was  stitt  coloured*     Acetate  of  lead  sopersator 

with  oxide  produced  in  it  another  sediment^  and  rend 
the  supernatant  liquor  nearly  colotirless.  This  scdim 
yielded  on  analysis  the  same  products  as  aboTe-  oanelj 
malic  actd,  colouring  matter,  and  titnntn^  which  had  ii«c«pw 
cd  tho  first  precipitation  in  consequence  of  the  preaenot 
of  the  acetic  acid,  that  had  become  predomioaot  1q  the 
liquor. 

Fjtammation  of  The  magma  left  after  eipresslon  of  the  joice,  after  ha?« 
majfma,  in g  been  treated  with  alcohol,  which  extracted  from  it  so 
green  resinous  matter,  was  heated  with  water  till  it  boil 
to  free  it  from  the  starch  and  the  coloured  matter  it  re- 
tained. Whcu  thus  exhausted,  it  was  fJigested  with  dilute 
nitric  acid,  which  separated  ^ome  phuiiphate  and  oxafate  of 
lime,  that  had  been  precipitated  from  the  acid  liquor  by 
ammonia.  The  means  I  employed  to  separate  these  t 
earthy  salts,  which  arc  rery  frequently  associated  tftgel 
in  fegetables,  arc  founded  on  the  properly  dlstiMcd  tin 
diluted  with  water  has  of  Ji!)So1ving  phosphate  of  lime,  withi^ 
out  sensibly  afTecting  the  calcareous  OAalate. 

D'atilled  waitr  Though  the  husk  has  a  peculiar  smell,  it  afforded  nolhi 
rery  remarkable  by  distillation  in  a  water  bath.  I  obtat 
only  a  liquor  with  a  faiiitish  taste,  which,  instead  of  com. 
tng  orer  limpid,  was  brownish  ;  and  on  it*  surface  were 
perceptible  slight  iridesceot  pcllUlcs,  which  sunk  to  ibe  bot 
torn  in  the  form  of  a  sediment. 

Aahc*;.  The  husk  yielded  by  incineration  pofath,  earbooate 

lime,  phosphate  of  lime,  and  osride  of  iron. 

From  this  examination  it  appears^  that  the  /lesby  corerw 
ing  of  the  walnut  contains: 

Substancescon-      Istj  Starch : 

iTTfe^*"**'^  ^d,  An  acid  and  bitter  substance,  rcry  altera  We,  which 
appears  to  approach  ^tlie  state  of  charcoal  by  the  contact 
of  air; 

3d,  malic  acid : 
4th^  tannin  : 

6ih. 
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Sthydtricaeld: 
0th,  phosphate  of  lime : 
7tb,  oxalate  of  lime : 
8tb,  potash. 


XII. 

Anaiyses  of  Minerals:    by  Martiit  HavKT  Klapeotr^ 
Ph.  D.  Sfc. 

(Continued from  p.  319* 

PflOSFHORESCENT earth  from  Marmaroicb. 

Phosphorie  acid .' 89*96 

Fluoric  acid    9*60 

Lime    47 

Silez    0'50 

Oxideof  iron 0-75 

Water 1 

Quartz  mixed 11-50 


PhocpliOKKsut 
earth  of  Mar- 
maroKb, 


95*5 
A  new  combustible  mineral  from  East  Pmssia. 
yielded  bjr  distillation. 

cubic  inches.    Gr». 

Carbonic  acid  gas    190   s     6l'l 

Carburettcdhidrogengas3SO  s     59*5 

Kmpyrcumatic  oil   00 

Carbonate  of  ammonia 96*5 

Water    385-5 

The  residuum  consisting  of 

Charcoal     228 

Silex 46-5 

Oxide  of  iron  14*5 

AInmine    0 

Phosphate  of  lime 14 

Sulphate  of  lime 5 


1000  grs.  Combustible 
mincal  from 
Piutsia. 


935-6 


Ami^ 


380: 

Mineral  water 


Tuitoifbt. 


Cjanite. 


Yhreoos  feM- 
•par. 


AgalmatoUt*. 


AXlLTSES  or   M]BfElUU#  ^^^| 

A  mineral  irater  at  Eicpoldsft  in  Furstember^.  tSS  os^ 
jrteldeil 

??u]phateof«oda,  dry    ,* 93orcryftalIkcdS21'5 

Muriate  of  soda,  dry  .* 5 

CarbonaleofioiJA^dry.. i.     %«■•.*.,,., *****$*^ 

Jime ,.,....**  St 

magiicim «     % 

OxvAc  of  iron  ......,*..*.. t  ^^^ 

SUeJt  p,.,.  S  ^^H 

Cftrbotilcaddgas33tcuh*ia.  ^^H^ 

188 
Tantallte  (tant&le  osidc  ferro^maitgan^^lf^re  of  H^Hy}* 

Earth  of  tnntalluizi .......88 

OxklulMcd  iroa  ...,. ...10  j 

OiLtdc  of  manfaQese... **..«....  %  ^^H 

100  ^^" 

Cyaoite  from  Airolo,  on  St.  Gothard^ 

Alamine  66*6 

Silez i 43 

Oxided  iron ^...   0'5 

Potash,  a  trace* 

99 
Vitreous  feldspar,  called  sanidin,  from  Dradienfcisa 

Silez 68 

Alumine 16 

Oxide  of  iron 0*6 

Potash 14-5 

Loss ; 2 

100 
Agalmatolite  from  Nagyag. 

Silex.. 54-50 

Alumlno     M 

Oxide  of  iron 0-76 

Potash *...  6*36 

Water 4 

99*6 

SotpfocH 
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Soaproek  from  Corawall. 

Silez 46 

Magnesia 34*75  . 

Alumine 0*21^ 

Oxide  of  iron 1 

Potash 0'75 

Water 18 

08*75 

Aiinite. 

Silex , 50*50 

Lime    * ..• 17 

Alnmine 16 

Oxide  of  iron 9*50 

mangaaese 5*35 

Potash 0-36 

98*5 

Graj  semiopal  from  Moravia. 

Silex, 85 

Alumine 3 

Oxide  of  iron 1'75 

Charcoal 1 

Water,  a  little  ammoniacal  8 

Bituminous  oil    0*33 

99*08 

Bronzite*. 

Silex 60 
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*  See  Journal,  voLxxv,  p,  381, 
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*  See  Joum.  vol.  zxvu,  p.  153. 
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•  See  Journ.  vol.  xxvii,  p.  226.  f  lb.  p.  2S7. 

X  lb.  p.  228.  §  lb.  p.  230. 
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ITe^eTtsh  touF-        Rab^lita  frum  Rt^ftchna|  where  Itbfauud  with  Itpl 
matin  fmm        i;**  + 

-v^vt                           Sitlix     .......4. «#,.*<..•••««  41-^0 
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(To  be  concluded  in  a  future  Number. ^ 
*  Joorn.  voL  xxvii,  p.  153.  f  lb.  %  lb.  p.  I5i« 
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